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faithfully indicates the 
“ups and downs’ of flight 


Rate of climb (or of descent) is something a man needs to know 
when he’s flying a modern high-performance airplane. And he 
wants to be able to ascertain it accurately in one swift glance. 
That is why pilots esteem the Pioneer Sensitive Rate-of-Climb 
Indicator so highly. It is the most advanced instrument yet de- 
veloped for the purpose. It is free of certain service and mainte- 
nance requirements of older instruments and is most reliable .. . in 
short, a true Pioneer Instrument. It aids appreciably in our nation’s 
One Big Job—to "Keep ‘em flying.” 


J toneet \NSTRUMENT $=: 


DIVISION OF BENDIX AVIATION CORPORATION * BENDIX, NEW JERSEY Em ¥ 


AVIATION, April, 1942 











» IN THIS ISSUE * « * * + » 


FINANCIAL DEVELOPMENTS 
loomed large in the aviation picture dur- 
ing the last month. In a discussion of 
the significance of these developments 
the lead editorial (page 51) points out 
that a number of aviation manufactur- 
ers are setting aside reserves against the 
expenses of their inevitable transition 
from war to peace time operations. We 
believe that this practice if generally 
followed will simplify the process of 
readjustment of the industry after the 
war. 

AviaTIon’s War Communique No. 4 
continues our running commentary on 
air power in this war. Biggest develop- 
ment was the complete reorganization 
of the U. S. Army giving air power 
equal status with the ground forces, and 
the shakeup in the Navy command 
which placed a flying admiral at the 
head of operations. 


GOOD NEIGHBORS 

The way in which airlines are cement- 
ing hemispherical relations is described 
in a story by Leonard E. Read, who 





Harold H. Warden 


realistically points out that the strength 
of our bonds with our neighboring re- 
publics to the south after the war effort 
is ended will depend on economic rather. 
than political consideration (page 54). 

Continuing our series of articles de- 
signed to assist management of aviation 
production plants, there begins on page 
56 an article which demonstrates the 
importance of improved health educa- 
tion, recreational facilities, sanitation, 
and nutrition in any program designed 
to boost morale. 

Adding to its collection of photo- 
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graphs and silhouettes of enemy planes, 
many of which have not been presented 
previously to the public, AVIATION shows 
three full pages of German aircraft 


(pages 57, 58, and 59). 


AIDS TO PRODUCTION 


The Manufacturing Section of this 
issue leads off with a complete and au- 
thoritative article by Dr. D. S. Fred- 
erick of the Rohm & Haas Co. on correct 
methods of Plexiglas installation (page 
62). Illustrations and sketches, mostly 
in color, augment the text. It should 
prove of invaluable assistance to design 
engineers and production men in achiev- 
ing maximum efficiency in installations 
of transparent plastics. 

Designing Propellers to Meet Per- 
formance Requirements (page 70), by 
Harold H. Warden of Curtiss-Wright’s 
Propeller Division, describes those fac- 
tors that are considered in coordinating 
propeller design with airplane design. 

The complete sequence of machining 
operations in the production of struts 
for the Lockheed P-38 Interceptor- 
Pursuit is described in an article by 
W. G. Wood, (page 74). 

The first of a series of articles by Wal- 
ter C. Clayton, chief engineer of the 
Curtiss-Wright Technical Institute, on 
design charts for tubular members be- 
gins on page 80. Design engineers will 
welcome these short cuts for determin- 
ing wall thicknesses of tubes subjected 
to bending to yield a desired margin 
of safety. Later articles will deal with 
tubes subjected to shear and torsion. 

G. E. Cassidy of General Electric’s 
Industrial Engineering Division pre- 
sents a practical method for salvaging 
part of the enormous energy generated 
in testing aircraft engines (page 88). 

Part I of an article describing the 
method by which the strength of riveted 
and bolted joints is calculated begins 
on page 91. This series has been pre- 
pared by Wayne A. McGowan, senior 


G. E. Cassidy 




























































Frank T. Courtney 


stress analyst of Consolidated Aircraft. 

How good maintenance men are being 
turned out in volume for the military 
services and commercial operations is 
described in a story on the Roosevelt 
Aviation School (page 153). 

J. A. Ferris of Northwest Airlines 
describes the equipment used by North- 
west in air conditioning its transports 
during their lay-overs on the ramp be- 
tween flights (page 160). 


Coming 


Frank T. Courtney, whose colorful 
history as a flier and engineer is well 
known to most aviation people, has pre- 
pared a provocative article on remote 
propeller drives and reaches some con- 
clusions based on his sound experience 
which will doubtless prove interesting 
to many fellow engineers. 

The accompanying photograph, resur- 
rected from AvIATION’s early files, 
shows him as he looked in 1927, then a 
captain in Britain’s Flying Corps. 

The promised article on aluminum 
conservation is also scheduled for May 
along with the usual complement of pro- 
duction, design, research and engineer- 
ing articles of immediate importance. 
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Typical installation of a Sciacky 
resistance-welding machine with 
G-E rectifier control which has 
enabled .the Glenn L. Martin 
Company to make as many as 
18,400 spot welds in 73 hours 





ROVED by more than 18 months of actual use in 

supplying power to inductive-type, stored - energy 
welding machines, G-E ignitron rectifiers are helping users 
get fast, dependable operation—particularly in the aircraft 
industry. 

Because of its low kva demand, the inductive type of 
stored-energy resistance welding permits the use of low- 
cost plant distribution systems and reduces voltage drop. 
It also permits installation of welding machines at the 
most favorable point in the production line—even though 
this may be at some distance from the distribution trans- 
formers. 

Good voltage regulation afforded by the low kva demand 
also reduces the possibility of light flicker and limits 
interference with other welding equipment on the same 
circuit. 

Designed by outstanding electronics engineers, these G-E 
rectifiers are built for ease of installation and low main- 
tenance. Whatever your problems on control for resistance 
welding — consult your nearest G-E office. Our control 
specialist will be glad to work with you. General Electric, 
Schenectady, N. Y. 


am GENERAL & ELECTRI( 


and its employees 
are proud of the Navy award of 
Excellence made to its Erie Works for 
the manufacture of naval ordnance. 














HEN CITIZEN JONES relaxes in his comfort- 
Wore chair at night and reads that 60 billion dollars 
more have been appropriated by Congress for planes and 
guns and tanks, he skips the unpleasant report of the latest 
enemy victory and retires confident that the war is in our 
bag. He also skips the news item buried on page 24 that 
Premier Tojo has just told his subjects that “War is not 
won with money.” But this happens to be an instance in 
which Tokio’s bloody dictator is quite right. There is far 
too much talk about money emanating from Washington 
these days and it is building up a false sense of security 
among American people. Neither money nor oratory will 
help us win this war. 

When the final score is chalked up it will be a problem 
in simple addition. The side having employed the greatest 
amount of efficiently used man-hours of labor and the 
largest poundage of materials will be the winner. At the 
moment we are short on both of these but the most serious 
shortage is in materials. 

The conversion of workers from other industries and 
even from agricultural pursuits to aircraft makers has been 
done and is being done with greater ease than was thought 
possible. The industry has recruited vast armies of workers 
and placed them along many newly-created production 
lines. But all of this is of no avail if these workers are 
required to make bricks without straw. 

Aircraft production has been aptly defined by one au- 
thority as “the manipulation of shortages.” As production 
rates increase, the whole manufacturing mechanism rapidly 
becomes more delicate. Failure of an insignificant sub- 
contractor to deliver on schedule, interruption in the pre- 
determined flow of any single part or material, can play 
havoc with final assembly and upset the efforts of tens of 
thousands of workers. 

After a production line has been set up it is a compara- 
tively simple matter to keep it going, as long as the manu- 
facturer is given what he wants when he wants it. We 
can reach the high objectives in aircraft production set by 
the President only if the materials are forthcoming on 
schedule. 
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Money, Materials and Profits 


Further evidence of the unimportance of money in the 
present war effort is found in the annual reports of several 
aircraft manufacturers, which are discussed elsewhere in 
this issue. Several of these manufacturers have gone in 
for a new kind of pioneering which should set an enviable 
example for other industrialists. They have performed 
another almost unprecedented feat in voluntarily returning 
funds to the government. United Aircraft has passed 
1941 operating economies back to the Navy Department 
to the tune of $10,000,000. North American has cut prices 
on unexpired contracts. Douglas has cut fees on some fixed- 
fee contracts to 5 percent before taxes, and has reported a 
net profit on Army-Navy orders of 1.3 percent in 1941. 


A number of aviation manufacturers are setting aside 
reserves for the expenses of their inevitable transition 
from war to peacetime operations. It is only reasonable to 
assume that the cost of readjustment after the war will 
be comparable to the recent change-over from a peace to a 
war basis. This policy is in full accord with the principles 
of the American system of individual enterprise and will 
do much to smooth over the rough spots in the industrial 
transformation to come. This in turn will simplify the 
process of readjustment of industrial communities and will 
therefore relieve the government of some part of that 
responsibility after the war. 

These highly commendable moves should be studied and 
followed where possible by other manufacturers in aviation 
and other industries. They indicate sound management in 
time of emergency and will have the incidental value of 
making life hard for any congressmen who are trying to 
make political capital of alleged profiteering in industry. 


pete E. hanrG 
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AVIATION’S WAR 


COMMUNIQUE 


NO. 4 




















RESIDENT ROOSEVELT and his general staff made 
one of the important tactical moves in this world war 
when they stripped the Army down for action. With one 
devastating order the Commander in Chief reduced it to its 
three fundamentals: Air Force, Ground Force, and Supply. 
Most of the tangled military bureaucracy and sacred cows of 
several generations were swept away with the stroke of a pen. 

The autonomous commands of Infantry, Artillery, Ar- 
mored Force, are abolished. No longer do these unit com- 
mands confer and agree what each will do. They get their 
orders direct from the Commanding General of the Ground 
Force. They are all coordinated by a single Command, like 
men on a chess board, with the single purpose of carrying out 
a mission. The Infantry, Artillery, Cavalry, etc., still exist 
and it is proper to refer to them as such, but not as branches 


of the Army. aig BORCE IS ON ITS OWN 


Air Force, Ground Force, and Service of Supply appear 
to be equal in rank. They are autonomous, except that they 
are under a single command: the General Staff, headed by 
the President. These three divisions, like the various serv- 


Army command stripped for action, with Air Force attaining full status equivalent to 
combined ground forces. Billancourt raid start of belated Allied aerial offensive. 


ices of the Ground Force are geared together for one pur- 
pose: to prosecute successful war. 

You can think of the new Army in still another way—as 
only two parts. One part is the fighting men—the ground 


troops and the air men. The other part is the supply service, 


which designs, procures, delivers, and maintains the supplies 
and weapons for the fighting men. 

The logic of this is obvious. Compare it with a job in an 
operating room. The surgeon is the man at the front, with 
a staff of experts handing him the tools he wants when he 
wants them. In our new Army, the warriors will confer with 
the suppliers at odd times about how their tools work, and 
what changes should be made, but that is all. There is no 


overlap of authority. 

Look at the effect of the reorganization on the Air Force. 
Since World War No. 1, the air arm of the Army has been 
procuring its own planes. A few months ago the Air Corps 
was reorganized as the Army Air Force, with two divisions: 
the Combat Command, and the Air Corps. The Air Corps 


had charge of training, ferrying, personnel, intelligence, 
material. Thus, the Chief of the Air Force was responsible 


AMERICA AT WAR 


Left to right: The commanders of the newly reorganized 
Army: Lt. Gen. Henry H. Arnold, Air Force; Lt. Gen. Lesley J. 
McNair, Ground Forces; Maj. Gen. Brehon B. Somervell, 
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Service of Supply, and the new Naval Chief of Operations, 
Admiral Ernest J. King, a flying officer. Accumulated red tape 
of decades was swept away with the reorganization. 
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a3 
These are the British parachute troops who paved the way 
for the devastating RAF attack on the Renault works near 
Paris by aiding in the destruction of a German radio detector 
post in Northern France. 


for the fighting, and procurement, and everything else. 


UNIFIED COMMAND IN AiR FORCE 

The new set-up abolishes the Air Corps. As this was writ- 
ten it seemed almost certain that procurement of airplanes, 
including research and development, such as that done at 
Wright Field, plus maintenance, was being transferred to the 
Service of Supply, where the logic of the scheme seemed to 
indicate it belonged. This is indeed drastic reorganization— 
a housecleaning that removes the horsehair sofa from the 
attic, the high-wheeled bicycle from the cellar, the skeletons 
from the closets and the stuffed shirts from the parlor. 

Likewise the Air Force Combat Command is abolished. 
This consisted of the Ist, 2nd, 3rd, and 4th Air Forces. You 
will recall that this command was the GHQ Air Force until 
the recent formation of the Army Air Force. Now, the 
Combat Command is out, and the various units report to, and 
receive their orders directly from, the Chief of the Air 
Force. A number of other commands: training, ferrying, 
etc., also report directly to the Chief of the Air Force. Thus, 
after growing up with the airplane as a fighting machine, 
General Arnold becomes one of the three commanders of the 
United States Army. (See page 167 first news page) 

Reorganization does not mean that we have the “indepen- 
dent” air force which some sincere congressmen and others 
have been calling for. It is possible, even probable in the 
minds of some, that, as the versatility of war planes is devel- 
oped, the air arm may take precedence over all others. But 
it becomes increasingly apparent that we are not to have a 
separate air power in this war. To say never, would be 
presumptuous. As near as can be determined, there is now 
no separate air command in the world except RAF. That 
independence of course is not complete. And even if it were, 
RAF has several failures chalked up against its brilliant 
successes. 

While the Army Air Force, along with the Army, cast 
away its excess drag, events abroad indicated it was high 
time for just such a make-ready. American eyes were stil] 
on air action in the Far East, for it looks as if the Japs are 
our job. 

NAVY FOLLOW SUIT 


Following close on the heels of the Army changes, a 
reorganized and streamlined Navy Command was announced. 
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Press Association Photos 


The formidable Bren gun 
carried by this parachute 
trooper points up the fire 
power of the British para- 
chute battalions. 


Again, emphasis was placed on the air arm by the appoint- 
ment of Admiral Ernest J. King as Chief of Operations. Dur- 
ing the 1930’s Admiral King held just about every command 
post in connection with naval aviation. He is one of the 
few high ranking officers qualifying as a naval aviator. 

There is a close parallel between the new Navy staff organ- 
ization and the Army set-up. Admiral King’s administrative 
aids will consist of Rear Admiral F. J. Horne, in charge of 
planning, organization, and procurement; and Rear Admiral 
Russell Wilson, supervising details of operations at sea. This 
set-up eliminates the overlapping and division of commands 
that heretofore existed in the Navy High Command. 


JAPS STILL HOLD TEMPORARY EDGE IN AIR 


Nippon’s air power figured boldly in the ‘conquest of the 
East. But now, after four months of war, indications in- 
crease that Japanese success in the air is due largely to lack 
of opposition. They controlled the air in the Philippines, at 
Singapore, and in Java, because practically nobody else was 
in the air. This happy circumstance for the Sons of Heaven 
will taper off, though, as more and more B-17’s and other 
Allied craft show up on the other side. Long-range bombers 
are even more important now than ever, since they will have 
to hit from Australia and Alaska. They can also attack from 
Russia, if the Japanese tangle with that country. 


EUROPEAN AIR WAR—ALLIES' TURN 


Observers had been wondering all winter what ever hap- 
pened to the projected British air assault on Germany and 
occupied Europe. Now, it seems that the long winter nights 
they were counting on were accompanied by unflyable 
weather. This has been pretty much true with the Russians 
and Germans also. Their airplane losses have been far less 
than their production, and it doesn’t take a columnist to 

(Turn to page 199) 
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High over the Andes, a Pan American-Grace Airways DC-2 transport heads south for 
Santiago, Chile. It is by means of fast air communications for covering the vast distances 
between the U. S. and the countries of South America that we are expanding our trade 
with Latin America. 












Leonard E. Read 


Air transportation is playing the leading role in establishing vital trade 
relations and a good neighbor policy with Latin American Republics. 














HE PRESENT WAR has created is the service of air transport in making has long been active in arranging air pads 

a bond between the United States and it possible for business, political and tours of South America by business and eres 
our South American neighbors that is social leaders of both continents to visit civic groups. We have also established 
indisputably strong—at least for the each other and establish intimate per- business offices in Mexico City, Rio de merchs 
present. The strength of this bond after sonal and business relationships. Janeiro and Buenos Aires. Air trans- ore 
the war depends principally upon trade, In order to do its part in promoting port makes it possible to keep in close te cls 
rather than political considerations. such close personal and business ties, touch with these offices and to whisk ae ee 
This, in turn, depends upon “facility for the Los Angeles Chamber of Commerce trade tips back to Los Angeles, with transp 
trade” which means a willingness to My 
trade through mutual understanding of i one 
benefits, and availability of communica- ‘ea 
tions and transport. And this is where proble: 
our international airlines will play the by the 
major role in cémenting hemispheric re- Satta 
lations. 

The fact that this is a war of economy 

—a war in which the availability of ma- 
terials is of paramount strategic impor- 
tance, is causing us to establish “trade 
facility” at a speed and to a degree 
that would have taken decades to accom- The D 
plish in peacetime with the raw mate- Lima J 


rials of the world at our command. Com- 
mercial air transport is making this an 
easier task, and expanded air transport 
on an economic, not a war, basis will 
perpetuate it. 

Air transport has already played a 
large part in the enlarging of our com- 
merce with South America. It has made 
possible the rapid exchange of written 
information and samples of products 
which businesses require in formulating 
their plans. Of even more importance 
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One of the Pan American loading stations in an open roadstead marine airport. 
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Makes Good Neighbors 


By LEONARD E. READ, 


General Manager, Los Angeles Chamber of Commerce 





Modern apartment houses in Copacabana, 
a suburb of Rio de Janeiro. 


Pag 54 
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The hub of Lima, Peru, showing the wide 
avenues and parks. 
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merchandise samples or premium prod- 
ucts sent back by return plane in time 
to clinch business which could never 
be handled by any other medium of 
transportation. 

My trip around South America, prior 
to our entry into the war helped to give 
me a better grasp of the tremendous 
problems which have been precipitated 
by the war. The whole complex fabric of 
Latin American commerce had already 

(Turn to page 224) 


A Ford tri-motor flying over "age 
Santiago, Chile. bass 


The DC-2 “Santa Lucia" of PAA at the 
Lima Airport in Peru. 
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Produce 


More 


By HARVEY M. HALL 











In the battle for production, improvement in the 


health of workers not only reduces time lost from 


the fight, 


but builds 


morale and increased 


efficiency. Nutritious food, sanitary precautions, 


recreation and health education speed the work. 


O ONE in wartime Englan 
that absenteeism of inc 
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workers is a grave problem. Blame « 
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which because of safety measure 


tuted since the last war have been re- 
duced to a comparatively small r 


According to British authorities 
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absenteeism is due, chiefly, to illness and 


lack of morale. 

A program aimed at protecti 
improving the general health 
ployees here as in England, it 
lieved, not only will reduce abset 
to illnesses but also will build 
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low production. It results in poor healt 


and poor morale and its control im 
proves both. As the all-out war pro 
gram swings into high gear, measur 

to curb fatigue become at once impor- 
tant. The experience of England may 
serve as a guide. Last year the Br 
Ministry of Information reported that 
a plant manager had summed up the 
whole overtime situation when he said 
that “working a seven-day week mean 


Left: This, too, aids production. 


with one of the numerous Lockheed teams. 
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paying for eight days (double pay ior 


} is 


Sundays) and getting only six days’ out- 
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put.” Accordingly, last summer, the 

Ministry recommended a 

three-shift system and the government 

later authorized a 60-hour work week 

with one day’s rest, preferably on Sun- 
lays Already the Ford Motor Com- 
f 


Supply 


> 1 
pany has had to revise working sched- 


ules. Long working hours, officials an-- 


nounced, “were found to have ill effects’ 
m “men producing aircraft engines. 
Their week ling] las been trim 
ed to 58 irs a w with Sunday 
vork elin i 
In addition to efficiently planned work 
lules, a ASU n strengthen 


‘mend yusly both healtl and morale is 


the provision of proper food, served con- 
ently, sanitarils | attractively, at 
ippropriate intervals Everyone who 
is ever leaned back from the table after 
satistyi 4 eal, and sighed “Now I 
good” knows food may lift 

) 1i¢ 
I r Se-s 4 pt to assess 

lurn to pag 41) ) 


Kay Dorwin, West Coast aircraft worker, bowls 


Below: More than 5,000 Lockheed and 


Vega employees working the “graveyard” shift packed the service hangar at 
Burbank, Calif., when Kay Kyser broadcast his regular program from the aircraft 


plant. 
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German 


No OUTSTANDING new military models have been produced in 
Germany since the outbreak of war in September, 1939. 
Newest types used by the Nazis are derivations of successful 


aircraft of pre-war development. 


There has been much conjecture over the possibilities of 
air raids by German long range bombers, particularly the 
Heinkel 177. On paper this bomber has a theoretical max- 
imum range of 7,040 mi. with a 1000 Ib. bomb load. Consid- 
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Aircraft 


or 





eration should be given, however, to the fact that to increase 
the normal range of 1,863 mi. to this extent would necessitate 
the installation of huge fuel tanks in the fuselage. Bomb 
loadings would then have to be carried externally, thereby 
greatly increasing drag and reducing speed. Another 
unfavorable factor facing European-based bombers is that 
strong headwinds always prevail over the North Atlantic 
which can spell failure for the mission. 
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FIESELER Fi. 156 STORCH. 


FOCKE-WULF KURIER. 


JUNKERS Ju. 87. 


< 


Two-seater advanced trainer of 
all metal construction. Has a 
eantilever low wing and mono- 
coque fuselage. 


e 


Built as a trans-ocean mail car- 
ricr. it has a 5000 mile range 
rendering it adaptable for naval 
reconnaissance. It has _ four 
Diesel engines. 


< 


A fully slotted and flapped high 
wing monoplane for army ¢0- 
operation with exceptional speed 
range. 


> 


A twin engine, all metal, three 
seater general purpose mono- 
plane distinguished by two tail 
booms. Top speed is 221 m.p.h. 


< 


A militarized version of the 
Fw-200 Kondor transport. Its 
long range has made it effective 
in attacks on ocean convoys. 


» 


A high performance single seater 
fighter, an improved version of 
which is the He. 113, said to 
have a top speed of 400 m.p.h. 


< 


Long range, all metal torpedo 
earrier of mid wing type. Has 
a top speed of 217 m.p.h. 


i 


An army co-operation two seater 
of the high wing type. Has an 
all metal monocoque fuselage. 


< 


Robust and_ serviceable dive 
bomber. Top speed of 242 m.p.h. 
makes it vulnerable to ground 
or air attack. 


» 


Latest version of the single- 
seater fighter has rounded wing 
tips and a top speed of 380 
m.p.h. 


FOCKE-WULF Fw. 189. 


HEINKEL 


HENSHEL Hs. 126. 


MESSERSCHMITT Me. 109-F. 
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TO ASSURE VICTORY 


There's some value in scrapped steel 
but no value whatever in scrapped 
time. That's an elemental thought but 
a profitable one to remember if you 


are placing an order for steel today. 


Don't let inferior steel be a contrib- 
uting factor to the time waste-pile. 
Buy the best steel available and save 


time as well as material. 


cee TIMKEN 


Steel and Tube Division TRADE-MARK REG. U. §, PAT. OFF. 


ALLOY STEELS 


Manufacturers of Timken Tapered Roller Bearings 

for automobiles, motor trucks, railroad cars and 

locomotives and all kinds of industrial machinery; 

Timken Alloy Steels and Carbon and Alloy Seam- 
less Tubing; and Timken Rock Bits. 
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ANY of the first Plexiglas installa- 

tions in military aircraft are still 
seeing active service. Time and sun and 
weather have made only minor inroads 
on the transparency and dimensions of 
the material, changes of only academic 
interest. 

Plexiglas has proved its permanence 
even under severe weather conditions— 
provided, however, that it has been prop- 
erly installed. 

When proper consideration has not 
been given to the properties and limita- 
tions of the material, Plexiglas has 
occasionally cracked or crazed. Usually 
it has not failed so fast as other types of 
transparent plastics fail under more 
favorable conditions; but in such cases 
it has not given the long service aircraft 
designers have come to expect of it. 

Since correct installation is so essen- 
tial for satisfactory service, this article 
is aimed in that direction. It not only 
contains specific suggestions for mount- 
ing Plexiglas but outlines the consider- 
ations behind these designs. It does not 
pretend to exhaust the possibilities of 
the subject; but it does lay down basic 
principles for the guidance of the de- 
signers, engineers and production per- 
sonnel for whom it is written. 


PRINCIPLES OF 
SUCCESSFUL INSTALLATIONS 

“Plexiglas” is the registered trade- 
mark for the acrylic resin thermoplastic 
sheets and rods manufactured by the 
Rohm & Haas Co. It has fully met and 
passed the following specifications: 

U. S. Army—‘“Plastic, Sheet; Acry- 
late Base,” 94-12014B 

Navy Aeronautical—“Plastic, Trans- 
parent, Flame Resistant,” P-4lc. 

Just as woods split and metals crack 
around an area of high localized stresses, 
so Plexiglas and other transparent 
plastics are apt to develop a pattern of 
tiny fissures under similar conditions. 
This effect, called crazing, can best be 
seen by looking along the surface of the 
sheet. 


Crazing occurs when differences in ° 


stresses between the surface and the 
interior of the plastic are sufficient to 
crack its “skin.” An improper installa- 
tion may create just such differences by 
bringing large forces to bear on limited 
areas of the Plexiglas. 

There are no unequalized internal 


By Dr. D. S. FREDERICK 
Rohm & Haas Co. 





Correct Methods 


Of Plexiglas 
Installation 


Plexiglas has proved its 
permanence during years of 
service under severe condi- 


tions, but proper installation 


is essential to provide such 


satisfaction. Here are the 
basic principles to guide de- 
signers and engineers who 
are responsible for provid- 
ing methods of installation. 





stresses in flat Plexiglas sheets because 
every piece is subjected to a heat treat- 
ment (similar to annealing in glass) in 
the course of its manufacture. This 
process, developed by the Rohm & Haas 
laboratories, eliminates any unequalized 
stresses set up during the casting of the 
sheet. In effect, it preshrinks the mate- 
rial so that no further significant di- 
mensional changes take place in spite of 
weathering and other service conditions. 
Small local stresses may be set up by 
sawing or machining Plexiglas, but 
these are of no great moment unless a 
considerable area of material is involved. 
To a certain extent, stresses are also set 
up during the forming of a Plexiglas 
sheet into a curved section. If the mate- 
rial is even reasonably hot when formed, 
however, these stresses are well dis- 
tributed throughout the section. Crazing 
may occur in a formed piece when a 
solvent for Plexiglas attacks the surface 
and releases some of these stresses un- 
equally. This may happen, for example, 
when a cleaner containing such a solvent 
is used on a formed cockpit enclosure. 
Neither weathering alone, however, 
nor other service conditions short of 
solvent action cause crazing even in a 
piece of Plexiglas which has been con- 
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Figure 1. Accelerated crazing tests for Plexiglas. 
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Figure 2. If metal channel members were perfectly rigid, stresses applied on the 
bolts would be distributed equally over the intervening areas of Plexiglas. Absolute 
rigidity may be impractical in light-weight installations; but the stiffer the mem- 
bers the better the stress distribution. 


TABLE I—Accelerated Crazing Testing for Plexiglas 





Length of Exposure 




































































Outer Nature 
Fiber of | 

Stress Exposure | 4 hours | 24hours| 4 days | 6 days | 16 days| 32days| 56 days} 120 days 
508 lb./sq. in. | indoor OK | OK 0° | OK 0° | OK 0°| OK OK OK OK 
477 lb./sq. in. | outdoor OK OK 0° | OK 0° | OK 0° OK OK OK OK 
945 Ib./sq. in. | indoor OK | OK 0° | OK 0° | OK 10°] OK OK OK | OK 

very 
948 lb./sq. in. | outdoor OK OK 0° | OK 0° | OK 5° OK OK slight same 
crazing 
a very 
1880 lb./sq. in. | indoor OK OK 0° | OK 0° | OK 15° OK slight same same 
crazing 

= some 

2090 lb./sq. in. | outdoor OK OK 0° | OK 0° | OK 15° OK OK crazing | same 
F slight More very = 
4030 lb./sq. in. | indoor craving | 30° 35° same same same same same 
crazing | crazed 
ae : some some 
3520 ib./sq. in. | outdoor OK 30° : same same same same same 
crazing | crazing 
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In these three columns the 
amount of deflection from 


the horizontal is given in 
‘ degrees. (estimated) 

















siderably stretched during forming. 

Crazing reduces the transparency of 
a plastic, but, more important, it is a 
symptom of a nearby high stress dif- 
ferential and a warning that the material 
has been seriously weakened. A crazed 
plastic section should be replaced as 
soon as possible. It is not enough to 
remove the craze marks by light local 
heating or by other superficial methods. 
The condition which caused the crazing 
must be remedied if continued service 
is expected. 


CAUSES OF CRAZING 


To determine the stress differential at 
which crazing develops, strips of Plexi- 
glas 7x1x.250 in. were placed in tacks 
arranged as in Fig. 1. Various weights 
were hung at A to produce outer fiber 
stresses at B of approximately 500, 
1,000, 2,000 and 4,000 Ib. per sq. in. 
These stresses were calculated from the 
following formula, based on a 2:4 beam 


ratio: F = <= where L is the load at 


A in pounds, W is the width and T is 
the thickness of the strip in inches. 
Two racks were used; one was placed 
in a dark closet, the other was exposed 
to the weather from August to January. 
The results, summarized in Table I, 
lead us to recommend a maximum stress 
of 900 to 1,000 lb. per sq. in. if extended 
outdoor service is expected of the Plexi- 
glas. Since, within this limit, Plexiglas 
retains its original transparency and 
strength indefinitely, every effort should 
be made to keep stresses below the given 
maximum no matter how favorable the 
anticipated service conditions. 


AVOIDING EXCESS STRESSES 


The obvious way to avoid excess 
pressure on any part of the Plexiglas is 
to distribute the total stress over as large 
an area as practical. 

Thus the ideal method of mounting 
Plexiglas is in an extruded or riveted 
channel. Here stresses are distributed, 
to a certain extent at least, all along the 
edges gripped by the channel. Naturally, 
the deeper the channel the larger the 
area carrying the total stress. Varia- 
tions in the thickness of the Plexiglas 
(nominally 10 percent) and in the 
width of the channel, preclude absolutely 
equal distribution of stress; ut when 
reasonable care is taken to keep the 
clamping action uniform all along the 
frame, excess pressure at any one point 
can be avoided. 

Unfortunately, it is not always pos- 
sible to use a simple channel or clamp 
mounting. At high speeds, air flow may 
pull a large, thin section out of its chan- 
nel unless it is bolted or riveted or 
unless some other retaining device is 
used. A high crowned section may also 
require positive attachment. 
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Where bolting cannot be avoided, the 
possibility of high stress concentrations 
can be reduced by using a large number 
of bolts, each carrying an approximately 
equal share of the load. Also, the more 
rigid the channel members, the more 
effectively they will prevent the devel- 
opment of excess compressive stresses 
on the Plexiglas around the bolt or rivet 
holes. (See Fig. 2.) Fig. 3 shows what 
may happen if these members are too 
flexible to distribute the load over the 
Plexiglas between bolts. 


CARE IN INSTALLATION 


Even these precautions may be nulli- 
fied if an over-enthusiastic mechanic 
decides to install a Plexiglas section 
“good and tight.” All too easily a man 
can screw a nut and bolt tight enough 
to develop more than 1,000 Ib. per. sq. in. 
pressure on the plastic. Or he can force 
a section far out of shape in fitting it 
into a frame, thereby setting up high and 
unequal stresses. 

Workmen should therefore be in- 
structed to avoid strong arm methods 
in installing Plexiglas sections just as 
they should be warned against scarring 
its surface. It may also be possible to 
equip them with tension wrenches so 
that forces over a given limit cannot be 
applied to a nut or screw. If this is not 
practical, instruct assembly men_ to 
tighten each screw or nut—and then to 
back it off one full turn. 


SAFER TO USE SPACERS 


It is the better part of wisdom, how- 
ever, to design an installation which 
cannot put the Plexiglas under any great 
pressure. 

One good solution is to provide tube 
spacers to fit around the bolt and thereby 
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protect the Plexiglas from direct pres- 
sure. Similarly, it is also possible to use 
long-shank bolts or shoulder rivets or 
cap nuts to make it impossible to bring 
the channel members closer together 
than the thickness of the sheet plus a 
reasonable clearance for thickness varia- 
tions and for rubber packing. Thus, 
without complicating production pro- 
cedure, it is possible to provide pro- 
tection and assure longer service for the 
Plexiglas. 


FUNCTIONS OF RUBBER GASKETS 


It should be pointed out that the 
rubber gaskets recommended in most 
Plexiglas installations do not effectively 
prevent development of high stress con- 
centrations. Their principle functions 
are three: 

1. To make the installation water- 
proof. 

2. To reduce vibration. 

3. To help compensate for thickness 

variations in the Plexiglas and width 
variations in the channel. 
They heip to distribute stresses only to 
a minor extent and only when the 
stresses are relatively small. When 
stresses are large, these rubber strips 
are apt only to transfer them from one 
small area to another small area and to 
reverse their direction so that they act 
almost in shear against the original 
pressure, as shown in Fig. 4. This is 
less apt to be ‘true of thick soft rubber 
gaskets; but it is entirely possible for 
rubber to produce stress conditions 
which will cause the Plexiglas to fail 
in an installation which might otherwise 
be satisfactory. 

The term “rubber packing” used here 
and in the sketches refers to synthetic or 
natural rubber strips or combinations of 
either with cork, fabric or felt. Strips 
coated with an adhesive on one side 
will facilitate installation especially in 
the channel and clamp mountings. The 
rubber should be soft (30 to 50 duro- 
meter) and should be approximately 
.060 in. thick to accommodate variations 
in the Plexiglas and in the channel. 

The effectiveness of rubber in this 
respect is twofold: it can be deformed 
locally to almost one-half its thickness 
or, by painting inside the channel with 
oil, it can be swollen to double its thick- 
ness. Thus a rubber gasket normally 
.060 in. thick might range in thickness 
from .030 in. to .120 in. in a single 
channel installation. 

In addition, there are several so-called 
rubber or mastic compounds, of putty- 
like consistency when purchased, which 
harden with age. These compounds 
may help to make an installation water- 
proof and possibly to reduce vibration. 
Of course they do not help to distribute 
stresses. 

In any case, these compounds should 





be selected with care since they may 
contain solvents for Plexiglas. It is a 
simple matter to cover a small formed 
piece of Plexiglas with the material for 
several days and then to examine it for 
swelling or crazing. This rough pre- 
liminary test should be followed more 
complete and controlled tests. 


EXPANSION AND 
CONTRACTION CLEARANCES 

The coefficient of expansion of Plexi- 
glas is 5x10” per degree F., which is 
higher than the coefficients of materials 
with which Plexiglas is apt to be 
mounted. This difference means that 
allowance must be made for the Plexi- 
glas to expand or contract in relation to 
the expansion of the metal frame, or 
binding and dangerously high stresses 
will result. 

When a _ simple, boltless channel 
mounting is used, Plexiglas can expand 
and contract simply by slipping along 
the channel—unless, of course, the chan- 
nel clamps the material too tightly at 
any point. 

With medium sized pieces, it is pos- 
sible to bolt at only one end and to 
allow the expansion to be taken up by 
slippage at the other end. With larger 
pieces, it may be preferable to bolt at 
the center of the long edge, providing 
for expansion and contraction at each 
end. If the Plexiglas panel is free to 
expand at both ends, only half the total 
expansion clearance need be provided at 
each end. 

Wherever the size of the section or 
design of the frame makes it necessary 
to drill holes through the plastic and 
bolt or rivet it to supporting members, 
the holes in the plastic must be oversize 
so as to allow some movement of the 
plastic relative to the metal frame. If 
the holes in the frame and in the plastic 
are drilled at the same time, the plastic 
should be removed and the holes re- 
drilled to the larger size. These over- 
size holes must be made concentric to 
the ones in the frame so that the bolt or 
rivet does not bind at one edge, causing 
crazing or failure at these holes. 

In sections of hemispherical shape 
similar to an airplane nose or gun turret 
section, temperature changes will cause 
the spherical surface to expand or con- 
tract as unsupported area. These changes 
of contour have given no trouble with 
Plexiglas sections up to 40 in. in di- 
ameter ; but it is important that provision 
for radial changes be made at the 
circumference, where the section is 
attached to the supporting frame. 
Elongating the holes in the supporting 
attachment is one possibility. Another 
successful design calls for cementing a 
Plexiglas annular ring all around the 
edge and drilling the elongated holes in 
this ring. The ring also gives rigidity 
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to the section which facilitates handling 
and reduces breakage in installation. 


CALCULATING CLEARANCES 


For example, a high altitude plane 
might encounter temperatures as low as 
-60 deg. F., or as high as 140 deg. F., in 
service. For a panel installed at 70 
deg. F., expansion and contraction clear- 
ances would therefore be calculated as 
follows: 


Coefficient of expansion (°F): 0.00005 
Maximum temperature __in- 


SRS 8c cen abies Paeneaes x 70 
If expansion is possible at 
both ends of panel:....... + 2 


Since aluminum and _ other 
metals have approximately 
half the coefficient of expan- 


gion: OF PIRI 3 ..6066040:0 + 2 
Expansion factor: .......0+ 0.0008 or 0.001 


Similarly, for a 130 deg. F. drop in 
temperature, a contraction factor of 
0.00162 (or 0.002) is obtained. These 
factors, multiplied by the length of the 
Plexiglas panel_are specified for clear- 
ances in the sketches. 

In calculating clearances for the radial 
expansion and contraction encountered 
at the edges of hemispherical sections, 
the diameter is multiplied by the above 
factors to determine the length of the 
clongated bolt holes. 


RECOMMENDED 
THICKNESSES AND FACTORS 


The determination of the proper 
Plexiglas thickness for any given in- 


stallation is dependent on many factors, 
most of them beyond the scope of this 
article. To mertion a few of the more 
important ones, the area, for example, 
is important because the more com- 
pletely the panel is supported, the thin- 
ner the Plexiglas that can be used. The 
following table may serve as a rough 
general guide for flat panels: 


Thickness Maximum recommended area 
ke ee x 6in 
. Ee 12x12 in 
ee 18 x 18 in. 
jo ee 24 x 24 in. 


Shape is also a consideration, for a 
long narrow panel need not be as thick 
as a square panel of the same area. 

Curvature should also be considered, 
since even a slight bend in Plexiglas 
will add to its rigidity and strength. It 
should be remembered, however, that 
in forming a three-dimensional section, 
the Plexiglas is stretched and is thereby 
thinned out to a degree dependent upon 
the extent of the stretch. 

Ribs cemented to the panel will also 
add rigidity and strength, according to 
the thickness and position of the ribs. 

The method of installation will in it- 
self affect the choice of thickness in 
many ways. If the edges are to be 
routed, moderately thick Plexiglas will 
automatically be required, although re- 
inforcing ribs cemented along these 
edges will make possible the use of thin- 
ner material in the rest of the panel. 

If the Plexiglas is installed in a deep 
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Figure 3. Flexible metal strips allow applied stresses to concentrate on the 
Plexiglas around bolt holes. In practice, all channel members are apt to be some- 
what flexible—hence the need for spacers and other devices to protect the 
Plexiglas from direct pressures which may cause crazing and failure. 


Figure 4. Compressive stresses applied at washer are transferred by rubber 
gasket into shear stresses acting on the Plexiglas at edge of washer. 
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channel, the panel may be flexed through 
quite a wide range without pulling out; 
a more shallow channel will require 
more rigid (thicker) Plexiglas. If the 
panel is bolted, it is less likely to pull 
out and thinner material may therefore 
be used. 

The pressure differential between one 
surface of the panel and the other is 
obviously important. In aircraft instal- 
lations, this factor is dependent on aero- 
dynamic considerations which are, in 
turn, dependent on the location of the 
panel on the plane and on the speed of 
the plane. Since the theoretical maxi- 
mum differential in these cases is ap- 
proximately 15 lb. per sq. in., we have 
determined the deflection caused by this 
pressure at the center of 12-in. diameter 
disks of Plexiglas of various thicknesses. 
The data given below is intended only 
as a general guide. In its interpretation, 
the reader should consider all of the 
other factors mentioned above. 

Thickness of 

12 in. diameter 

disks of Plexiglas 


Deflection at 
15 1b./sq. in. 
water pressure 


. eee .65 in. 
. oO eee -56 in. 
. eee -41 in. 
. OO ee -28 in. 
. ee .19 in. 


CHANNEL AND CLAMP MOUNTINGS 
FIGURES 5 TO 10 


Wherever possible, avoid bolting or 
riveting through holes drilled in the 
Plexiglas. Channel and clamp installa- 
tions are usually preferable from the 
point of view of mass production meth- 
ods and are definitely superior in 
distributing stress. 

In this type of mounting the principle 
precautions are: 

1. The channel should be oversized to 
permit free linear expansion and con- 
traction of the Plexiglas relative to the 
frame. 

2. When installing Plexiglas, care 
should be taken to keep the clamping 
action uniform over all of the area 
clamped. 

3. The channels should be deep enough 
to hold the Plexiglas securely despite 
flexing and, thermal contraction. A safe 
rule is that Plexiglas panels up to 12x12 
in. area should extend into the channel 
.6Z25 in. plus the contraction clearance 
(.002 in. times the length of Plexiglas) ; 
larger panels, 1.0 in. plus contraction 
clearance. 

In calculating these allowances, re- 
member that linear sawing tolerances 
for Plexiglas are +.030 in. for panels 
up to 12 in. long and +.060 in for longer 
pieces. 


SIMPLE CHANNEL INSTALLATION 
Figure 5 
The principles behind the type of 
installation shown in this sketch apply 
to both H-channels and U-channels. No 
bolts, screws, or rivets pass through the 
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Plexiglas. Where joining or reinforcing 
the channel involves the use of such 
fastenings, the edge of the Plexiglas is 
cut out to avoid them. 

A bell-mounted channel, as indicated 
in the sketch, makes for faster assembly 
than sharp-edged channel members and 
reduces the danger of scratching the 
Plexiglas during installation. 

In assembly, use rubber strips coated 
with adhesive on one side. This pack- 
ing can quickly be wrapped around the 
edge of the Plexiglas and will stay in 
place while the panel is being inserted. 
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FLUSH CHANNEL INSTALLATION 
Figure 6 

One of the advantages of Plexiglas is 
that it can be routed along its edges to 
make possible the type of mounting 
shown here. The plastic is held securely, 
yet the outside surface is flush with the 
mounting frame. 

The corner of the shoulder of the rout 
should have a slight radius to reduce 
the danger of a crack’s starting at that 
point. The fabricator can produce this 
effect by grinding down the sharp edge 
of the rout cutter. 

The cutter can be adjusted to main- 
tain close tolerances (=+.010”) in either 
the depth or the toe of the route. Be- 
cause of thickness variations in the 
sheet, it is not possible, in a single rout- 
ing operation, to maintain these toler- 
ances in both toe and depth. When both 
these dimensions are critical, a second 
routing operation is necessary—with a 
corresponding increase in fabricating 
costs. 


FLUSH INSTALLATION WITH RIB 
Figure 7 
The Plexiglas may be gripped more 
securely—without sacrificing the ad- 
vantages of a flush mounting—if a rein- 
forcing rib is cemented to the edge and 
clamped as shown in this sketch. 
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The relation between the depth and 
shoulder of the rout, and the width and 
thickness of the rib is complex and can- 
not be set down in hard and fast rules. 
If possible, 


(a) The minimum thickness at any 
point in the Plexiglas assembly should 





not be less than the thickness of the 
Plexiglas panel. 

(b) The rib should be roughly twice 
as wide as the thickness of the Plexiglas, 
since the tensile strength of Plexiglas 
is approximately double its shear 
strength. 

(c) The rib should not be the same 
width as the rout, i.e., the edge of the rib 
should not be opposite the end of the 
rout, if concentration of stresses at this 
point in the assembly is to be avoided. 


ANNULAR RING INSTALLATION 
Figure 8 
For hemispherical sections such as 
noses and gun turrets, the type of instal- 
lation shown here has proved successful. 
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A Plexiglas annular ring is cemented 
around the whole circumference of the 
nose or shell. This circumference must 
first be routed as shown in the sketch 
so that the two surfaces to be cemented 
together will be flat and so that the rib 
will not slip while the cement is setting. 

Many of the stresses set up in service 
will be along the Plexiglas shell, as 
indicated by the arrow in the sketch. 
The annular ring acts as a lever, multi- 
plying the bending moments set up in 
the metal clamping ring. To minimize 
this lever action, the edge of the ring 
should follow, as closely as possible, the 
joint between the annular ring and the 
shell. 

In pressurized cabin installations, the 
lever action may be used to advantage 
by inserting round rubber tubing at the 
indicated points. As pressure increases, 
these gaskets become tighter and hence 
seal the joint more effectively. 

The outer edge of the Plexiglas shell 
is routed so that the section may be 
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installed after the metal work is com- 
pleted and so that it may expand radi- 


ally. 


PATENTED CHANNEL INSTALLATIONS 
Figure 9 


The patented frame shown here in 
cross section is typical of a number of 
simple installations which have proved 
practical on many planes. 

It consists of an aluminum extrusion 
which is bolted or riveted to the skin of 
the plane. A rubberized fabric tape is 
put in position around the inside of the 
frame and the Plexiglas placed against 
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that tape. Then a heavy rubber extru- 
sion is snapped into position to hold the 
Plexiglas in place. This extrusion is so 
designed that any one of a number of 
thicknesses of Plexiglas may be used 
without changing the dimensions of the 
aluminum or rubber parts. 


Notice that the Plexiglas is held by . 


the uniform clamping action of the rub- 
ber and that the possibility of building 
up concentrated stresses is therefore 
quite remote. This type of mounting is 
satisfactory for pressure cabin installa- 
tions as well as for low altitude planes. 








* Reproduced through the courtesy of the 
Hunter-Sash Company, Flushing, N. Y. A 
number of variations of this principle are avail- 
able from this company and from other companies 
serving the aircraft industry. 


WEDGE SECTION INSTALLATIONS 
Figure 10 
When two Plexiglas panels must be 
installed edge to edge and supported 
along these edges, the type of installa- 
tion shown here may be used. 
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The aluminum extrusion is in the 
shape of a very flat wedge so that 
either piece of Plexiglas may slide along 
it freely when expanding or contracting. 

It also has a shoulder to prevent di- 
rect pressure on the Plexiglas. This 
shoulder bolts directly to the reinforcing 
member, a T-shaped beam with cut-outs 
in the web for the nut and bolt. 

This type of installation is, of course, 
possible only with thicker Plexiglas 
sections where the edge of the sheet can 
be beveled. This beveling makes possible 
a. flush outer surface, an advantage over 
the H-channel installation shown in 
Figure 5. 

In practice, this type of mounting is 
often used only on one or two sides of 
a Plexiglas section, the other sides being 
mounted in a channel or by some other 
method. 


NUT-AND-BOLT AND 
RIVET MOUNTINGS 
Figures 11 to 15 


When special considerations make 
channel and clamp mountings imprac- 
tical, holes may be drilled in the Plexi- 
glas for nut-and-bolt and rivet installa- 
tions. To assure long service, special 
consideration should be given the fol- 
lowing factors: 

1. Use as many bolts or rivets as 
practical. 

2. Distribute the total stress as equally 
as possible among these bolts or rivets. 

3. The holes drilled in the Plexiglas 
should be sufficiently larger than the 
diameter of the bolt to permit expansion 
and contraction of the Plexiglas relative 
to the frame. 

4. The holes in the Plexiglas should 


be concentric with the holes in the frame 
so that the greater relative expansion of 
the Plexiglas will not cause binding at 
one edge of the hole. 

5. Use oversized tube spacers, shoul- 
der bolts or rivets, cap nuts or some 
other device to protect the Plexiglas 
from direct pressure in installation. 


RIVET AND SPACER INSTALLATION 
Figure 11 


This type of installation can be used 
with either a bolt or a rivet as the 
positive attachment. A tubular spacer 
protects the Plexiglas from direct pres- 
sure. Since this spacer is inserted after 
the Plexiglas is in position, assembly is 
quite simple. 

A modification of this installation 
calls for the use of a long-shank screw 
or shoulder rivet. This modification 
would differ from the mounting shown 
in Fig. 13 in the holes drilled in the 
metal channel members. Here both holes 
are of the same diameter, in Fig. 13, 
one hole must be smaller than the other 
one. 
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The length of the spacer is calculated 
to allow for variations in the width of 
the channel, in the thicknesses of the 
Plexiglas and of the rubber packing. 

Notice that contraction clearance is 
allowed around the bolt so that in case 
of extreme temperature changes, the 
Plexiglas will not bind and crack at one 
edge. 

In this and other rivet and bolt instal- 
lations, the recommended distance from 
the hole to the edge of the Plexiglas is 
the same as the recommended depth of 
grip in the channel installations. 
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BOLT AND SPACER INSTALLATIONS 


Figure 12 


Another method of mounting, which 
also makes use of a tubular spacer to 


protect the Plexiglas, is shown here. 
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protection to the Plexiglas. 

It is somewhat more difficult to as- 
semble than the method shown in Fig. 
11, but satisfactory methods can be 
worked out to insert the spacers as 
indicated. 


SHOULDER RIVET INSTALLATION 
Figure 13 

To eliminate spacers, it is possible to 
use a shoulder rivet as shown in this 
sketch. A shoulder screw could, of 
course, be used in the same way. 

This mounting requires that the rivet 
hole in one channel member be larger 
than the corresponding hole in the other 
member. Each member may be drilled 
separately and assembled later in a jig 
so that the holes are concentric. To drill 
both holes in a single operation (after 
the channel is assembled), there are a 
number of special bits available, known 
variously as shoulder, extension, sub- 
land, dual-cut, counterbore, combination, 
or step drills. The sketch illustrates one 
type of standard dual-cut bit. 


ANNULAR RING 
AND BOLT INSTALLATION 
Figure 14 
Like Fig. 8, this type of installation is 
especially designed for hemispherical 
sections such as noses, gun turrets, and 
navigator’s domes. 


the section. This circumference is also 
routed; on the inside, so that it will fit 
the annular ring; on the outside so, 
that it can be installed after all metal 
work is done. The ring is cemented to 
the section and the required holes drilled 
through it from below. 

The dumbbell nut and the shape of 
the ring permit the section to rock 
slightly when the cabin is pressurized or 
when the Plexiglas expands or contracts. 
The rubber gaskets make the installation 
pressure tight. So that excess pressure 
will not be put on the ring, the bolt is 
threaded along only a small part of its 
length. 


BOLT INSTALLATIONS 
FOR SMALL SECTIONS 
Figure 15. 
For small Plexiglas sections carrying 
very light loads, the simple installation 
shown here may prove satisfactory. It 












In this case the spacer is equal to the 
inside width of the channel. This per- 
mits the use of countersunk screws as 
well as rivets, without reducing the 
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A strip of thick Plexiglas is machined 
to the indicated cross-section and then 
formed to follow the circumference of 
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should not be used under any other 
conditions, 

In any event it should be used only 
when a cap nut, long-shank shoulder 
screw or some other device is included 
to prevent pressure on the Plexiglas. 
The conical rubber grommet does not 
offer sufficient protection for the Plexi- 
glas. 

Notice also that the head of the screw 
should have a flat angle. A sharper 
angle accentuates the wedge action of 
the screw head which tends to split the 
Plexiglas. 
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NTIL QUITE RECENTLY it had 

been our custom to fasten gas tank 
insulation to the wings in our attack 
bombers by means of a special cement 
or mastic coating. While this method 
of cementing was satisfactory, we felt 
that it could be improved. 

In discussing this possibility of im- 
provement with the subcontractor we 
succeeded in securing from them an in- 
genious new Speed Clip that is snapped 
into position to hold this insulation and 
avoid the use of cement or mastic coat- 
ings. These Speed Clips are formed so 
that they may be snapped in place to 
hold the insulation firmly in position 
during and prior to the installation of 
the bullet-proof gas tanks. 

We found the Speed Clip method 
faster and cleaner. This clip being made 
of 24ST aluminum with zinc chromate 
primer coating, holds the insulation to 
the wings indefinitely without corrod- 
ing. Many man hours per plane have 
already been saved since the adoption of 
this new assembly method. The process 
of manufacture of these Tinnerman 








Fig. 1. Showing how Speed Clips are 


Pressed over the insulation with the 
sheared barbs of the clips snapping over 
the edges of the “hat section" or chan- 
ne! supports to hold insulation snugly in 
place. Note how top surface of the clip 
is smooth, with corners turned down, to 
permit sliding the fuel tank into position 
without snagging. 
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Fig. 2. Actual photograph of workman at the Douglas 
factory assembling the insulation to the wings with Speed 





Clips. 
the wing. 


Fig. 3. Workmen here are inserting 


the fuel tank in 


New Gas Tank 
Insulation Fastener 


By ELMER WHEATON 


Assistant Research Engineer, Douglas Aircraft Company, Inc. 


Speed Clips is equally as interesting as 
their application. Coils of 24ST alumi- 
num strip stock are fed into high speed 
presses where they are formed in pro- 
gressive stages, as shown in Fig. 4. 

After the Speed Clips are formed they 
receive a coating of zinc chromate 
primer. 

Fig. 5 shows how the clips are placed 
in racks to prevent distortion prior to 


Right: Fig. 4. Showing the aluminum strip 
leaving the press head where the shear- 
ing operations have taken place and 
entering the forming station where the 
clips are cut off and formed. Note the 
test gage which the operator uses con- 
stantly to check the Speed Clips for 
precision. Below: Fig. 5. The clips are 
placed in racks to prevent distortion 
prior to final inspection and packing. 
After inspection on a test gage, they 
are packed in “egg crate" boxes for 
shipment. 


final inspection and packing. The clips 
are given one hundred percent inspec- 
tion on a test gage as shown in Fig. 5, 
then carefully packed in “egg crate” 
type boxes for shipment. 

This is but one of the many ways in 
which subcontractors have employed 
their engineering “and production facil- 
ities to the advancement of aircraft 
assembly. 
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Designing Propellers to 


Meet Performance Requirements 


Propeller installations are vital to the achievement of maxi- 


mum airplane design performance. 


This article describes 


the factors that are considered in coordinating propeller 


design with airplane design. 
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Fig. 1. Cut-away view of a typical three-blade steel Curtiss electric propeller. 


HEN an airplane manufacturer 

decides to produce a new type 
airplane, he has a definite goal in mind. 
The new aircraft may have to meet per- 
formance requirements of the Air 
Corps, the Bureau of Aeronautics, Civil 
Aeronautics Administration, an airline, 
or his own organization’s design sec- 
tion. In any event, the new plane is 
being built for a special task, in addition 
to being an improvement over all pre- 
vious aircraft of its class. 

To achieve this objective, it is neces- 
sary that each part of the aircraft be as 
efficient and serviceable as is possible 
when taking into consideration such 
factors as weight and space. Inasmuch 
as the principal parts of the aircraft are 
considered, in addition to the aircraft 
structure itself, to be the engines and 


70 


propellers, it is necessary that their 
characteristics and efficiencies under va- 
rious operating conditions be considered 
during the early stages of design. 

This article is primarily concerned 
with the correlation of propeller design 
with airplane design only. 

In formulating the new aircraft de- 
sign it is first necessary that the air- 
plane manufacturer consider the aircraft 
requirements specified by his customer. 
This information includes facts on the 
type of aircraft. (land plane, long range 
transport, pursuit, etc.), the order of 
importance of its performance in take- 
off, climbing, cruising or high speed, 
plus many other details pertaining to 
performance and cost. 

Coordinating with his customer, the 
airplane manufacturer considers the 





By HAROLD*H. WARDEN 


Propeller Division, Curtiss;Wright Corporation 


power plant to be used and makes his 
selection, again bearing in mind the all- 
important items of performance and 
cost. 

The next major item to be considered 
is the propeller, although in some cases 
it is necessary to select the propeller and 
engine simultaneously, since the eff- 
ciency and performance of each depends 
largely on the other. Quite frequently 
a current production propeller satisfies 
the airplane performance requirements. 
However, it is not unusual to find that a 
new model or even type of propeller is 
necessary. If the latter is necessary the 
design is made, usually in close cooper- 
ation with the engine and airplane manu- 
facturers, to meet specified performance 
requirements, 


PROPELLER SELECTION CRITERIA 


The following data is therefore pre- 
sented to the propeller manufacturer by 
the airplane designer so that he may aid 
in selecting the propeller most efficient 
for the aircraft that is to be constructed: 

1. Type of airplane (land, boat, pur- 

suit, transport, etc.) 

2. Engine 
. Manufacturer. 

. Model. 

Engine specification number. 

. Number of engines to be used 

on the airplane. 

. Propeller gear ratios. 

Engine ratings at sea level take- 

off, and for climb, cruising and 

Vmax at various predetermined 

operating altitudes. 

G. Propeller direction of rotation. 

H. Propeller shaft size. 

I. Type of cooling. 

3. Calculated approximate airspeeds 
of the proposed aircraft for the 
above engine ratings at their re- 
spective altitudes. 


> 


mi DOD: 
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4. Maximum allowable propeller di- 


ameter — sometimes limited by 
ground or water clearance, or as in 
the case of a multi-engine airplane 
by proximity of one engine to an- 
other or to a structural part of the 
aircraft. 
Type of propeller 
tractor or pusher. 
6. Order of performance importance 
—the order in which best perform- 
ance is preferred, take-off, climb, 
cruise, or Vmax: 
With this information available it is 
possible for the propeller manufacturer 


ty 


installation— 


to submit to the aircraft designer an ~ 
‘ je 5 Battery Voltage booster . 
aerodynamic propeller performance vg : ~ 


study showing the relative efficiencies 
of certain propeller models most satis- 
factorily meeting the design data re- 
quirements. This study gives the pro- 
peller diameter, solidity ratios, effective 
helical tip speed, and thrust values for 
specified and recommended gear ratios. 
The values of the foregoing, along with 
calculated propeller efficiencies, are 
based upon engine ratings at their re- 
spective predetermined operating alti- 
tudes. The total weight of each pro- 
peller also is listed. 

Only such propellers are included in 
the final study that indicate, in one or 
more conditions, efficiencies that will 
give the required airplane performance. 

In many cases additional factors must 
be considered, such as availability, 
blade material, etc. The availability 
problem at present is one of major im- 
portance due to defense priorities. The 
cost is usually dependent on the type of 
propeller selected, material used, and 
whether the selected propeller is a model 


cost, 


in current production. Blade material 
has a definite bearing on _ propeller 
selection inasmuch as_ hollow _ steel Propeller circuit “ 


blades usually provide a weight ad- 
vantage and are more resistant to stone 
and cinder nicks. This particular char- 
acteristic of steel blades is of great ad- 
vantage on certain types of installations 
and operations. On some installations 
the propeller is so located as to receive 
stones and similar objects thrown by the 
landing gear wheels or nose wheel. This 
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Fig. 2. Schematic diagram of a Curtiss electric propeller synchronizer control 
system. 
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Fig. 3. Schematic installation diagram of Curtiss electric propeller governor con- 
trol system. 


Fig. 4. Schematic wiring diagram of the proportional governor of a twin engine 
Curtiss electric propeller installation. 
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ESCRIBED on this page are the various types 
of informative material on instruments, made 
available by Kollsman to men engaged in aircraft 
work today. Each piece is designed for men in 
some particular phase of instrument operation, 
servicing, Of Maintenance. 

[f interested in getting more information about 
uircraft instruments read over the descriptions of 
‘he material and select that which meets your need. 


Fre! 


TO ANYONE 

INTERESTED 
IN AIRCRAFT 
INSTRUMENTS 


KIM 2 ‘’’Kollsman Catalog” 


Useful not only in purchasing 
instruments—the catalog also 
gives complete data on every 
instrument (weights, sizes, 
ranges, operating characteris- 
tics, etc.) required by engineers 
and designers. Information on 
commercial equivalents to Army and Navy instruments 
is included. Complete with price list. Looseleaf binder. 
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AVAILABLE TO GROUP INSTRUCTORS AND 


ollsman Instrument Division of Square D Company, 80-08—45th Avenue, Elmhurst, N.Y. 
Gentlemen: Please send the following Kollsman Aircraft Instrument Instruction Material: 


bs KIM 4 $2.00 (25 or more $1.75 ea.) 


[_] KIM 6 
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hOLLoOMAN 


AIRCRAFT INSTRUMENT INSTRUCTION MATERIAL 


FREE to anyone interested in aircraft instru- 
ments . . . the booklet ‘Facts About Kollsman 
Aircraft Instruments.”’ In writing for other material 
give your industry connection as our supply is 
limited and we are trying to put it where it will do 
the most good. 

HOW TO OBTAIN YOUR MATERIAL: Check 
the coupon and fill in your name and address and 
connection. Mail it to us at the coupon address. 


KIM 1 “Facts About Kollsman Aircraft Instruments’ 


This 52-page book written in non-technical language 
and profusely illustrated is ideal for the pilot or stu- 
dent of aviation who wants complete general infor- 
mation about aircraft instruments—how they are 
made and tested, description of features and method 
of operation. Includes C.A.A. requirements for plane 
and pilot on instrument flying. (If ordering more 
than one copy, please state purpose for which they 
are to be used.) 


SENT WITHOUT CHARGE TO PURCHASING, MAINTENANCE 
AND INSTALLATION MEN, ENGINEERS AND DESIGNERS 


KIM 3 “Spare Parts Catalog” 


This valuable catalog contains 140 pages of complete 
information on spare parts with parts prices for all of 
the standard types of Kollsman Instruments. Principal 
parts illustrated, giving correct parts numbers and quan- 
tities required for each instrument. Numerical parts list 
with prices makes it easy to order. Parts common to 
several instruments are easily identified by their iden- 
tical parts numbers. This. catalog, together with the 
Kollsman Catalog, forms a complete ordering reference. 


MAINTENANCE STATIONS FOR REFERENCE 


KIM 8 “‘Instructional Wall Charts”’ 


Size, 24” by 36”. Cut-away sections show interior mechanism in detail with 
description of operation. Set of eight charts covers following instruments: 
Kollsman Sensitive Altimeter, Direction. Indicator, Air Speed, Vertical Speed, 
Manifold Pressure Gauge, Centrifugal, Magnetic and Electric Tachometers. 
Particularly suited for instruction of groups in aviation schools and maintenance 
centers. Metal strips top and bottom keep charts flat and loop at top permits 
easy hanging. Sent without charge. (Not distributed to individual students.) 








KIM 4 


THE POPULAR 
“KOLLSMAN 
HANDBOOK’ 


Now Widely Use 
Maintenance 
And In Classr 
of Aviation Cour, 
Everywhere 








150-page leather covered looseleaf by 
giving detailed information on the construg 
operation, testing and servicing procedure of {y 
teen commonly used flight and engine ing 
ments. Complete with charts and illustratic 
of instrument operation and -step by g 
procedures. One chapter devoted to they 
eral technique of instrument repair and x 
ing, in detail. Price, $2. Postage prepj 
(25 copies or more, $1.75 each.) 


KIM 5 
“‘Kollsman Maintenance Manval"-— 
Invaluable To Instrument Repair Stai 


Up-to-date! Detailed! Sectional! Each seci 
covering complete field servicing instructig 
on a particular type of Kollsman Instrumen 
bound in expanding post binder. IIlustw 
in detail. Each section deals with opent 
principle, procedure for service inspect 
testing and tolerances, cleaning and repi 
spare parts informationand assembling chi 
Additional sections issued to registered Mi 
ual owners as completed. Price, $10 prep: 


KIM 6 


“Installation Instructions” 


Looseleaf binder, in sections, covering t 
teen principal Kollsman Instruments—ingg 
lation procedure, method of operation: 
maintenance hints—with cut-away view 
the instrument operation, keyed to text: 
dimensional drawings. Intended primi 
for installation men. Sent without cha 
Where detailed information on mainten 
is desired, the Kollsman Handbook 
recommended. 


KIM 7 
‘Test Specifications” 


116-page booklet giving detailed info 
tion on test procedure and allowable tlers 
(U. S. Standards) for the principal aitt 
instruments—including requiremt 
for compass liquid, instrument lighting.! 
radio luminous material. Numerous chi 
Sent without charge. 






cal 


un: 
sig 
hol 
an 


pre 
by 
in 

air 
his 
sul 
sul 
wh 


sig 
tes 
bir 
to 

or 
it 

ne’ 
en; 
vil 
ust 
on 
ini 







A 4 


PULAR 
MAN 
BOOk' 


ly Used 
ince 
lassre 

n Cour 
where 











eaf by 
InStruct 
‘re of fo 
INE insy 
‘uStratig 
u by s 
O theg 
rand te 
> prepa 








infor 
tolerd 
| aire 


reme 
ring, ! 
is chi 


can be of major importance, particularly 
if the airplane is to be operated from 
unimproved flying fields. A typical de- 
sign of a Curtiss electric propeller with 
hollow steel blades is shown in Figs. 1 
and 5. 

From the results of the aerodynamic 
propeller performance study submitted 
by the propeller engineers, and bearing 
in mind other factors listed above, the 
aircraft designer proceeds to recalculate 
his airplane performance using the most 
suitable propeller efficiencies. As a re- 
sult, he makes the final decision as to 
which model propeller will be specified. 

If the propeller selected is a new de- 
sign it must successfully pass a rigid 
test-stand endurance run, usually com- 
bined with an electric whirl calibration, 
to be approved by the CAA, Air Corps 
or Bureau of Aeronautics. Even though 
it is a current production model, or a 
new design installed on a certain model 
engine for the first time, it must meet 
vibratory stress tolerances for approved 
use, usually checked during trial flights 
on the “X” model or first airplane at 
initial installation. 

In the case of the Lockheed P-38, 
(Fig. 6), it was found best that a three- 
bladed hollow steel propeller be used 
and that the left propeller should rotate 
counter-clockwise while the right pro- 
peller rotates clockwise. 

On the Martin B-26 medium bomber 
(Fig. 7), both propellers are four- 
bladed hollow steel types and rotate 
clockwise. Due to the power output of 
these engines and the limited propeller 
diameter, it was advantageous to utilize 
the higher solidity ratio of the four- 
bladed propeller. 

Now that the propeller itself has been 
selected it is necessary to determine the 
type of propeller control system most 
suitable to the aircraft under design. 
The Curtiss electric propeller installa- 
tion provides great flexibility in this 
respect, inasmuch as any one of the 
three general control systems is readily 
adaptable to various types of installa- 
tions. As will be noted (Figs. 3 and 4), 
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a remarkably small amount of wiring 
and control items is required for the 
proportional governor system, which ac- 
counts for its wide usage in single- and 
twin-engine airplanes. 

The automatic synchronizer control 
system, (Fig. 2), has certain definite 
advantages and is in more general use 
on multi-engine airplanes. 

Another Curtiss electric propeller 
control system which is sometimes used 
is the remote control governor type. 
This system permits governor rpm 
selection by operation of an electric 
switch rather than by a governor lever 
control. 

Any one of the propeller control sys- 
tems can incorporate normal rate full- 
feathering, fast rate  full-feathering 
(which requires the voltage booster 
shown in Figs. 2, 3 and 4) or no feath- 
ering feature at all. The feathering 
feature is usually provided in all instal- 
lations except the single-engine type. 
To determine the specifications of the 
exact control items, it is essential that 
the engine governor drive ratio, its di- 
rection of rotation, and voltage of the 
electrical supply system be known. 

The selection of a specific control 
system is determined by considering 
which is the most applicable and efficient 
for the weight and cost involved. As in 
the case of some multi-engine airplanes 








the synchronizer system may be pre- 
ferred over the proportional governor, 
or remote control governor systems, due 
to the automatic synchronization fea- 
ture. Since each installation presents 
its particular problems a complete con- 
trol study is necessary. 

On some airplanes reverse pitch is 
often desired to improve surface maneu- 
verability. In the case of the larger type 
airplanes it is usually desirable to pro- 
vide dual control panels for the pilot 
and flight engineer. Such variations 
from standard control systems are not 
unusual and can normally be incorpo- 
rated into the control specifications. 

Recent trends in new airplane devel- 
opment have been toward the use of 
ground test rigs which duplicate power 
plant installation details and permit test- 
ing in advance of installation on the 
airplane. Preliminary propeller blade 
vibration tests and control tests cam be 
conducted as part of the test program on 
the ground rig. 


FUNCTIONAL PROPELLER AUXILIARIES 


It can now be assumed that the basic 
propeller and its controls have been de- 
signed and fabricated concurrently with 
the airplane and its engines, all.of which 
are now ready for the initial propeller 
installation. 

Aerodynamic spinners are almost in- 
variably specified for liquid-cooled en- 
gines, inasmuch as the combination of 
the spinner and cowl increases the high 
speed efficiency by reducing the profile 
drag. The use of spinners is becoming 
more general for air-cooled engines, 
particularly on the high speed type air- 
planes, where improved engine cooling 
results. Figs. 6 and 7 illustrate typical 
spinner installations on the liquid-cooled 
and air-cooled engines, respectively. 

Blade shank cuffs, which recently 
have been developed, are specified for 
the most part on air-cooled engines in 
that their effect has been to increase the 
flow of air through the cowl at low 


"speed, -which aids in engine cooling 


(Turn to page 202) 


Fig. 5. A partially assembled three-blade hollow steel Curtiss 
electric propeller. 
Fig. 6. Lockheed P-38 Interceptor equipped with Curtiss 
electric propellers. 

Fig. 7. Martin B-26 medium bomber equipped with Curtiss 
electric propellers. 





















































Producing Struts 


For the P-38 


By WILBUR G. WOOD 


Chief Engineer, Aircraft Strut Division, Menasco Manufacturing Co. 


This article on the production of landing gear struts for the 


Lockheed P-38 interceptor is a dramatic illustration of the 


contribution which can be made to military aircraft pro- 


duction through subcontracting- 



























Closeup of Lockheed P-38 showing features of main and nose struts of the 
1 landing geor. 


OW ROLLING OFF the produc- 

tion lines in rapidly increasing 
numbers, the Lockheed P-38 interceptor 
must carry much of the load of defend- 
ing American forces against bomber at- 
tacks. And all of the load in taking off 
or landing the P-38 is carried by the 
landing gear, which is of tricycle type. 
Both main and nose struts for the P-38 
landing gear are manufactured by a 
subcontractor, to Lockheed designs. 
The P-38 landing gear is characterized 
by its simplicity and ruggedness. Not 
only does this assure reliability in oper- 
ation, and simplify maintenance prob- 
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lems, but it helps speed manufacturing. 

Basically there are but two parts to 
the P-38 main landing gear strut. These 
are the strut cylinder, which is attached 
to the airplane’s structure; and the pis- 
ton which operates in the cylinder and 
which carries the wheel at its lower end. 
Of course there are numerous auxiliary 
parts required for full operation. Con- 
trasting with the extreme simplicity of 
this piston-cylinder combination is the 
rather common practice abroad of sepa- 
rating the strut into a load carrying 
member and a shock absorbing unit, re- 
sulting in many more parts. Some 





foreign designers also prefer to use 
heavy ring springs in the strut to carry 
compression loads, instead of relying on 
air pressure, as is standard American 
Practice. 


MANUFACTURE IS SIMPLE 
BUT RIGIDLY CONTROLLED 

In order to justify its simplicity of 
design and manufacture the P-38 type 
strut must give unfailing service. This 
requires that manufacturing be con- 
ducted with extreme care and accuracy. 
Such manufacturing care must include 
precise heat treatment and unusual at- 
tention to inspection, in addition to a 
high quality of machine work. Two ex- 
amples of operations other than machin- 
ing will illustrate this. In heat treating 
and tempering the struts they are 
handled in special furnace equipment 
which protects them from room atmos- 
phere and so practically eliminates scale 
formation. This contributes substan- 
tially to close control of dimensional 
tolerances. A further example is the 
practice of hard chrome plating the 
wearing surface of the piston tube. The 
piston is first turned on a lathe, then 
ground to close tolerances and finally 
buffed. Final operations are hard 
chrome plating to within .002 of speci- 
fied diameter and buffing. 

Importance of machinery to produc- 
tion of the P-38 struts is illustrated by 
comparing rough and finished weights 
of the major strut parts. The strut 
cylinder, a heavy seamless steel chrome 
molybdenum tube, weighs 168 Ib. in the 
rough and only 45 Ib. when finished, in- 
cluding the weight of two forced lugs 
which are welded on in the course of 
manufacture. The piston member is 
produced from a forging which weighs 
126 lb. in the rough and only 28 Ib. fin- 
ished, including a torque flange which 
is welded on. 


STRUT CONSTRUCTION 

Since the P-38 landing gear is of tri- 
cycle type the main landing gear struts 
are located in rear of the C.G., being at- 
tached to the airplane’s structure by a 
fulcrum. The struts are semi-cantilever, 
with drag braces running from about 
the mid-point of the strut, and side loads 
carried by brace struts extending up 
and outboard from the same mid-point 
fitting. Retraction is accomplished 
through a hydraulic cylinder operating 
on the drag strut, drawing the landing 
gear backward and up into wheel wells 
which are fully faired when the gear is 
retracted. These brace struts and the 
actuating cylinder are not produced by 
us, permitting us to concentrate all our 
production facilities on the strut itself. 

There are two main chambers in the 
strut cylinder, the piston leg operating 
in the lower cylinder, which is filled 
with oil, while the upper chamber serves 
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A completed main strut for a P-38 
landing gear. 


as an air chamber. The piston has a 
diameter of 4 in. and a stroke of 10 in. 
Between the lower and upper chambers 
is an orifice plate which also serves as 
a stop when the piston is fully deflected. 
Oil fills not only the lower chamber, but 
extends 5 in. above the orifice plate into 
the upper chamber, the balance of the 
chamber being filled with compressed 
air. Forcing the oil through this orifice 
produces a “snubbing” action which 
works in either direction to take the 
initial shock, reduce rebound, and pro- 
duce a smooth acting shock absorbing 
cylinder. Reserve oil carried in the 
upper cylinder is chiefly a safeguard 
against leakage, to insure against loss 
of oil which would uncover the orifice 
and impair proper functioning of the 
strut. 

Overall length of the strut in normal 
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3 Above: Special Monarch engine lathe equipped with pro- 
file bar for turning multiple O.D.'s. 


4 Right: Welding lug forgings to strut cylinder. 
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position is 494 in. from center of the 
upper fulcrum to center of the wheel 
axle. Maximum O.D, of the strut is 53 
in. Both the cylinder and piston are of 
chrome molybdenum steel which is heat 
treated to a strength of 180,000 psi. 
minimum. Bronze bearings are pro- 
vided on the upper end of the piston and 
lower end of the cylinder so that sliding 
metal to metal contact is bronze against 
hard chrome plate or steel. Retention 
of the hydraulic fluid is by means of 
chevron type packing incorporated in 
the lower end of the cylinder just above 
the bearing. Proper alignment of the 
wheel axle is maintained by torque links 
connecting the piston with the cylinder. 

The piston member is machined from 
a solid forging which incorporates a 
knuckle at the lower end. This knuckle 
is bored out to receive the wheel axle, 
which is pressed into the forging. The 
piston is precision machined, ground, 
and honed to a hollow cylinder closed 
at the upper end by means of a bronze 
piston head which also serves as the 
upper bearing. A torque plate is welded 
to the knuckle end of the piston, serv- 
ing as a support for the brake mechan- 
ism. 

A sleeve is also screwed to the lower 
end of the cylinder to serve as a stop 
for the piston when in fully extended 
position. Below this sleeve is the cylin- 
der packing, the lower bearing, and a 
retainer nut. 


RUGGEDNESS OF CONSTRUCTION 


Representative ot the best American 
practice in shock strut design, the P-38 


























Left: Finish boring four diameters 
simultaneously in main strut on spe- 
cial Barnes machine. 
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Finish boring the cylinder chamber in main strut on Thread milling piston head and plug on a Lees Bradner thread 
an Axelson engine lathe. mill. 


which includes two electric furnaces, 300 deg. F. by an Acme automatic 
a quenching tank and work protecting electric furnace, are delivered through 
automatic doors. 


§ Left: Heat treating department, q Below: Strut cylinders, pre-heated to 


























Left: Grinding a main cylinder on a Landis mo- 
chine. 





Lower Left: Finish honing bores in main and 
nose strut. 


Below: Grinding the packing gland chamber in 
the large end of main strut with Heald grinder. 
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trut is quite conventional throughout. 
ts efficiency as a shock absorbing unit 
; the result of careful proportioning of 
he air and oil cylinders, and of the ori- 
iice between them, based on long expe- 
rience and extensive testing. Not only 
a strut of this design more readily 
adaptable to quantity production, and 
lore serviceable in the field, as com- 
pared with more complex gears, but it 
is also less susceptible to damage from 
cun fire or shell fragments. We know of 
no case of such a strut having been 
penetrated by an enemy shell or bullet. 
In fact, the hardened steel tube of the 
strut, made strong for its work as a 
structural member, is fully equivalent 
to the armor plate normally used to pro- 
tect vital parts of an airplane. And the 
shape of the strut cylinder would tend 
to deflect any bullet or fragment that did 
not strike squarely. Finally, even if the 
strut were pierced, it would still func- 
tion serviceably without air pressure. 


HOW QUANTITY PRODUCTION 
IS ACHIEVED 


In achieving quantity production on 
P-38 struts, the subcontractor has built 
and equipped a complete new factory 
designed specifically for this work. This 
plant is half again as large as the por- 
tion of the factory formerly devoted to 
engine manufacture. Furthermore, 
under the pressure for all-out strut pro- 
duction, we have converted a large part 
of the engine plant to strut work. 

To illustrate the scope of the manu- 
facturing processes involved, there fol- 
lows a brief description of the opera- 
tions performed on the main _ strut 
cylinder. 

The upper end of the strut tube is 
reduced by swaging to approximately 
half its original diameter. Then both 
ends of the tube are rough-faced to ap- 
proximate length. 

The cylinder O.D. is turned on a spe- 
cial Monarch engine lathe, equipped 
with a contour plate attachment which 
controls the tool in cutting 12 different 
diameters, and tapers between them, 
along the length of the cylinder. This 
machine performs both rough and finish 
cut operations. Rough cut for this oper- 
ation is about i in. and the finished 
cut about sz in. The lathe has a 22 in. 
throw and 72 in. bed. The cutter is set 
against the work by means of a cam 
follower held against the profile bar by 
an air cylinder. Following this, the 
upper end of the cylinder is drilled for 
location of oil and air filler plug. 

Two forged fittings are welded to the 
cylinder with a Lincoln arc welder. On 
the upper side of the cylinder is a ring 
fitting with two sets of lugs, one extend- 
ine forward which carries the lower end 
of the drag brace strut and the other 
exiending laterally to the outboard side 
to carry the side brace strut. This forg- 
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Milling both sides of lugs simultaneously at 
one end of nose strut with a Milwaukee 


Finish drilling main 


14 cylinder with Carl- 
ton radial drilling machine. 


13 


simplex production mill. 


Left: Threading main 
cylinder on Ex-Cell-O 
grinder. 





Right: Final dimensional inspection 
of main and nose strut cylinders. 


Below: Nose strut being given run 
in test on Hannifin press. 


ing is slipped over the cylinder and 
welded into place. The lower fitting is 
a strap type, extending about halfway 
around the strut, and carrying lugs for 
the attachment of the upper torque link. 
This is welded in place while positioned 
in a precision jig. The air valve and 
fluid filler boss is also welded in place 
near the upper end of the cylinder. 
Close metallurgical control is exer- 
cised over the welding operation, main- 
taining constant check on the composi- 
tion of the metal and welding rod, heat 
of weld, etc. After tack welding, the 
cylinders are preheated to 300 deg. F. 
in an automatic electric oven and are 
then mounted in a power rotated weld- 
ing jig which may be positioned to pro- 


(Turn to page 200) 























Timetable—for the 
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Civitan AMERICA is engaged in a supreme 
battle of production. There is no time for delay- 
ing actions—no time for defensive tactics. We have 
no choice but to attack with every man hour, 
with every machine, with every ounce of energy 
and morale that we can bring to bear in this vast 
offensive drive. 


We can’t talk 60,000 airplanes into the blue for 
°42. They must be built minute by minute, part 
by part, through thousands of man hours to final 
assembly. The job is big. Stakes are high, and 


time is short. 


To Goodyear Aircraft has been assigned the task 











of producing thousands upon thousands of sub- 
assemblies vital to America’s air offensive. Our 
War Production Communique No. 1 might well 
read, “The President has set our goal. We must 
and will do better.” 

Goodyear’s thirty years’ experience in aeronau- 
tical engineering, its facilities, resources, man 
power are dedicated to the aircraft production 
offensive. Nor do we differ in this from our 
brothers-at-arms of the aircraft industry. To them 
we pledge increased production of parts and sub- 
assemblies that America may be first in the air— 
with 60,000 military airplanes—this year! 





AIRCRAFT 
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READY FOR THE 
FUTURE —- NOW 











ore designed wheel equipment — 
and that includes brakes, tires and tubes 
as well as the wheels themselves— is more 
important than ever before on today’s faster, 
larger ships. Size, weight, strength and bal- 
ance of this equipment are all major factors 
in modern airplane construction. 


Goodyear produced the first complete air- 
plane wheel-assembly thirty years ago and 
pioneered most of the improvements that 
are standard specifications today. The low- 
pressure Airwheel-type tire, the hydraulic disc 
brake, lightweight magnesium- and alu- 
minum-alloy wheels and dual-seal 
tubes are all Goodyear devel- 
opments. 


WHEELS ° BRAKES 
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Master machinists finishing Goodyear airplane 
wheels to hairline tolerances. 


As a result of long research continued 
through years when rewards were slight, 
Goodyear today is producing wheel-assem- 
blies that exceed the needs of the most 
advanced aircraft yet projected. Goodyear is 
ready now with proper wheel equipment 
for the giant super-aircraft just taking shape 
upon scores of drawing boards. 


Aeronautics Department 


THE GOODYEAR TIRE & RUBBER COMPANY 


















Airwhee!— T. M. The Goodyear 
Tire & Rubber Company 
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HILFE WORKING on the stress 

analysis of landing gear shock 
absorbers, the writer became impressed 
with the thought that something could 
be done to simplify the stress analysis 
of tubes subjected to bending. The idea 
of selecting a tentative size; of comput- 
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Fig. 1. Bending Modulus of Rupture— 
Chrome Molybdenum Steel Tubing. 
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Fig. 2. Chart for determining the sec- 
tion modulus of tubes of the same diam- 
eter but of varying wall thicknesses. 
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Design Charts for Tubes 
Subjected to 


ing its section modulus; of computing 
its fiber stress; of determining its 
modulus of rupture and of computing its 
margin of safety, only to have to repeat 
the entire process until a size was de- 
termined which yielded a small positive 
margin of safety, seemed incongruous. 
A more direct approach was needed. 
For a given bending moment, heat-treat- 
ment and tube diameter, there is only 
one wall thickness that will yield a zero 
margin of safety. The method outlined 
below enables the engineer to determine 
this wall thickness without calcul: 
the section modulus or fiber stress and 
without determining the modulus of 
rupture. For any wall thickness other 
than that corresponding to zero margin 
of safety, one may readily determine the 
margin of safety or the stress ratio.* 
As many engineers now entering the 
aircraft field may not be familiar with 
the details of aircraft stress analysis, a 
brief discussion seems in order. The 
following terminology has been used: 


iting 


D = Outside diameter of tube. 

d = Inside diameter of tube. 

F, = Allowable bending stress (modulus 
of rupture). 


‘ ' M 
fo = Design bending stress = zr 


Kz = Constant for determining  sec- 
tion modulus of tube. See Fig. 
2 and “Eq. (4.)” 

k, = Constant for determining sec- 
tion modulus of tube. See Fig. 
2 and “Ea. (5.)’ 

M = Bending moment for which tube 
is being designed. 


M’ = Bending moment which tube se- 
lected is capable of resisting. 


(M.S.) = Margin of Safety. 
pst = Pounds per square inch. 
Ry = Stress ratio = wie 
Fp 
t = Wall thickness. 
Z = Section modulus. 

Represented by Fig. 1, is a family of 
curves for tubular steel members having 
various heat-treatments. The bending 
modulus of rupture is given as a func- 


tion of 2. When 2. is equal to 2, 


the member is a solid bar. 
From a glance at these curves it will 


*F. R. Shanley and E. I. Ryder, Stress Ratios 
-The Arswer to the Combined Loading Problem, 
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Bending 





Walter C. Clayton 


, eo ae 
be seen that as the value of — gets 


smaller, the allowable bending’ stress, 
(modulus of rupture) increases. It may 
exceed the ultimate tensile 
yr Compressive strength of the material. 
This increase results from the more re- 
mote fibers yielding and the adjacent 
rer the neutral axis picking up 


fibers neat 
more stress than would be the case it 


considera NY 


stress had remained proporti ynal to 
strait 

D , ‘ 

As— gets larger and larger, the wall 






thickness becomes relatively quite thin 

instability may appreciably re- 

allowable bending stress. Thus 
D 


; ’ 7 oe 
for large values of — the allowable 


bending stress may be appreciably less 


than the allowable ultimate tensile or 
ultimate compressive stress. 
The modulus of rupture ts a fictitious 


+ 


fiber stress. It is the fiber stress that 
exist, if at the instant of failur-, 





stress had remained proportional ‘to 
strain and wall instability had played 


1 


no part in the failure. It is a hancy 
device that permits us to use formulas 
that are based on MHooke’s law, f 
stresses bey nd the proportional limit 
and for cases where failure is due *o 
local elastic instability. 

The usual procedure in designing a 
tubular member to withstand a known 
bending moment is to select a size, a 
heat-treatment which 
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Design engineers will wel- 
come this simplified method 
of determining wall thick- 
ness of tubes subject to 
bending to yield a de- 
sired margin of safety. This 
method eliminates the ne- 
cessity for computing sec- 
tion modulus, fiber stress, 
and modulus of rupture. 


By WALTER C. CLAYTON 


Chief Engineer, 
Curtiss Wright Technical Institute 


































Fig. 4. Above: Stress analysis 
chart for tubes with given inside 
diameter. This chart and Fig. 3 
are obtained by multiplying the 
ordinates of the curves in Fig. 1 
by those in Fig. 2. 


Fig. 3. Stress analysis chart for 
tubes with given outside diam- 
eter. This chart gives the factors 
for determining the wall thickness 
required for zero margin of 
safety, or for determining the 
margin of safety and stress ratio 
obtainable from a tube of given 
wall thickness. 
























would appear to be suitable. One may 
now compute the section modulus of 
the member, using either tables (where 
available) or the formula: 


T Dt — d' 


Zo sa ( 
32 1) 


D 
The computed bending stress may be de- 
termined from the equation 


M 
ale: (2) 
Knowing the diameter and wall thick- 
ness of the tube, the numerical value 


of “). can be obtained. Referring to 


Fig. 1, the allowable bending modulus 
of rupture in thousands of pounds per 


square inch can be found. This is 
given as /*,. The margin of safety is: 
F 
(M.S.) =—>-1 (3) 
So 


It must not be negative, as this would 
indicate an unsafe structure. It must 
not be a large positive value as this 
would indicate a needlessly heavy struc- 
ture. After obtaining the margin of 
safety, the designer must reconsider his 
original guess of the size of tube re- 
quired. He may now select another 
size to obtain a member of adequate 
strength but not excessively heavy. This 
trial and error, or guess and check pro- 
cedure, is time consuming and _fre- 
quently results in the ‘selection of a 
member that is needlessly heavy. 

For a given diameter tube, it would 
be desirable to be able to compute di- 
rectly the wall thickness necessary to 
give a zero margin of safety. Such a 
procedure is outlined in the following 
paragraphs. 

The section modulus of similar tubes 


D : ‘i : 
(same TT ) varies as D*. The section 


modulus of tubes of the same diameter 
but having different wall thickness 


? , D 
varies as a function of —-. In place of 


“Eq. (1)” we may therefore write: 
The variation of K, with 2. is repre- 


sented by the lower curve of Fig. 2. If 
desired, the section modulus can be 
computed using the inside diameter. 
This at times is convenient. The form- 
ula then becomes: 


Z = ke?* (5) 
The value of k, can be obtained from 


the upper curve of Fig. 2. 
Both f, and F, are also functions of 


=. This suggests that the curves of 


Fig. 1 and of Fig. 2 might be combined 
in such a manner as to facilitate a more 
direct procedure in determining the size 
of tube desired. Actually, by multiply- 
ing the ordinates of the curves in Fig. 
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1 by the ordinates of the curves in Fig. 
2 the curves of Figs. 3 and 4 are ob 
tained. The ordinates in Fig. 1 repre 
sent pounds per square inch of stress 
which can be expressed: tress 
-% = ae The ordinates in Fig. 2 


The 


and 


represent a dimensionless constant 
product of the ordinates of Figs. 1 


. M M ., 
as os -(K.) = hich is 
1 KI (K:) Dp whicn 


; 
plotted 


‘ 2. 2 : 7 
against i for the various heat-treat 


ments. Provided that the tube is of 


: mr M “1 
reasonable proportions, > will have a 


numerical value of between 1,000 and 
20,000. The results of using Fig. 3 are 
identical to those of using Fig. 1, but 
much time is saved. 


The use of the curves can best be 
lustrated by examples. 
Example : 
Given: A piston tube of a cantilever 
landing gear shock absorber 


having a bending moment of 
250,000 in.-lb. It is desired 
to make this tube 4 inches in 
diameter and in order to keep 
the weight down, the tube 
will be heat treated to 180,000 

pst ultimate tensile stress. 
Wanted: (a) The required wall 
thickness for zero mar- 


gin of safety. 


(b) The margin of safety 
and the stress ratio, as- 
suming that it is de- 
cided to make the wall 
thickness 0.120 in. 

Solution: 
. M 250,000 
(a) D = “—_ = 3,910 
This point is designated as A on the 


scale of Fig. 3. Draw a horizontal 





M 
BD 
line and extend it until it intersects the 


180,000 pst curve at B. Drop a vertical 


line from B to the D scale at C. The 


value of 2 for point C is 35.7. The re- 


quired wall thickness for zero margin 


of safety is . - So 0.112”. 


(?) 35.7 
t 


(b) For a wall thickness of 0.120 
; - D 4 . Pee. Ss 
the value of 7 =din 7 33.3. This i 


D ‘ 
point D on the \ scale. Draw a verti- 


cal line up to point E on the 180,000 ps: 
curve. From E draw a horizontal line 
M scale. 
the value of Dp where M’ is the bending 
moment that can be resisted when the 
wall thickness is 0.120 in. Its value is 
4,210. 

The margin of safety is determined 
as follows: 


to F on the Point F represents 





(M.S.) = 
(5) 
APPL _ 1 = 4210-1 = 0077 = 7.7% 
(5 3,910 
) 
When problem involves stress 
ratios, the stress ratio R, = fo may be 
F, = 
M ) 
3 2¢ 
expressed as Ry = 32,4 = 380 & 0.929 
, (= 4,210 
Bs) 
In considering tubular members of 


relatively large diameter and thin wal] 


which are machined inside and out, the 
matter of manufacturing tolerances 
should be given careful consideration 
The specified tolerances for seamless 
tubing insure against undersized mem- 
bers. The designer must insure against 


undersized machined tubes. Let us as 
sume in the case above, that the outside 
diameter is to be held to tolerances of 
” 

+ ee and that the 
is to be held to + 0.010 in. It is readily 
that the thickness could be 
0.015 in. less than the nominal thick- 
To insure against a negative mar 
nominal wall thickness 
0.112” + 0.015” = 
if a margin of safety 
of 7.7 percent or a stress ratio of 0.929 
nominal wall thickness 
0.120” + 0.015” = 0.135”. 


It frequently becomes necessary, as in 


inside diameter 


seen wall 
ness. 
gin of safety the 
would have to be 


0.127”. Similarly 


desired, the 
era 
snouid be 
the case of shock absorber cylinder, 
to maintain the bore of the cylinder and 
» outside diameter that which 1s 


necessary to insure adequate strength. 
In this case we are concerned with d 
the inside diameter instead of D, the 


may 


yutside diameter. We prepare a 
similar set of curves to those shown i 


— , , . ( 
Fig. 3 in which—— is plotted against — 
g ‘ a E . ay 1° 


1 


These can be used in identically the 
same manner as that illustrated above 


Such a set of curves are contained in 
Fig. 4. 
Example 

Given: A cylinder with a_ bending 


moment M = 250,000 in.-lb 
made of alloy steel, heat- 
treated to 180,000 psi an 
having an inside diamete 
equal to 4 in. 

Wanted: The required wall thicknes- 

for zero margin of safety. 

Solution: 
M a 250,000 _ 3 910 
ae + 

. = . - d 

From Fig. 4 the value of 7 = 388 


Therefore the required ¢ for zer 


margin of safety is equal to 
—4. = 0.103” 
38.8 


The outside diameter would be: 4” + 
2(0.103”) = 4.206” 


(Turn to page 205) 


AVIATION, April, 1942 

















1—SPECIALIZED MATERIALS 


Aircraft wires are engineered for aircraft from the ground up. Not “just 
copper,” but electrolytically pure copper. Not “just cotton,” but purified, 
long staple cotton. Not “just rubber” or “just lacquer” or other component 
materials. Every ingredient is specially selected — tested — proved best. 


2—SPECIALIZED WORKMANSHIP 


Highly developed machines geared to give their utmost in 
quality and speed for defense production. Skilled craftsmen 
—unending supervision — constant attention to details 
—assure uniformity in every foot of finished product. 


3—SPECIALIZED EXPERIENCE 


Back of Belden aircraft wire is a lifetime of 
searching, experimenting, service testing. 
Boeing Flying Fortress Belden has collaborated with aircraft engi- 
ond many other planes. RES neers since flying was in its infancy. This vast 
Belden Spark Plug Wires XS experience and intimate knowledge make pos- 

meet all specifications. sible the Belden wire that meets today’s needs. 


Belden 
CSN AIRE 


Starter, Lighting, and Instrument Cables ¥ vv SPARK PLUG WIRES 


e « 















Belden 
€ Aircraft Wires 


in Serwice on— 
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EVER FEEL A WING AT THIRTY THOUSAND ? 


You know that the metal is pretty darned cold at taken for granted. Among other things, no one 
that altitude, down to —30° or less by actual test. ever questions the ability of the finish to stand up 
And yet, all in the space of a few minutes that and stay smooth under the stress and strain of con- 





plane might be coming down- tinually vibrating, contract- 

stairs to put in at a field where ing, expanding metal. 

they hide the thermometer Under any conditions, Val- 

because it’s so hot. A L PA R spar Val-Aero Aircraft Finishes 
Just a common every-day do the job they’re built for 

occurrence in modern aviation ~SLAERG —and do it well ...on any 

—and plane performance is ____— ——SSe= ~=spart of a plane. 


SEETIT 


ELE SSS 


A complete line of dependable Aircraft Finishes — that meet government specifications in every respect 


VALENTINE & COMPANY, INC. + 11 EAST 36" STREET, NEW YORK, N. Y. 


ESTABLISHED 1832 








MAKERS OF THE FAMOUS VALSPAR FINISHES ’ 
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ERSATILE is a good word to use 

when speaking of Fleetwings pro- 
duction and design. A review of the 
contracts underway shows that three 
types of construction are being used: 
spotwelded stainless steel, riveted alu- 
minum alloy, and spotwelded Alclad. 
Almost 30 percent of the spotwelding 
being done is on aluminum alloy parts 
for control surfaces. 

All of the Fleetwings developments 
in Alclad spotwelding have been accom- 
plished since Navy approval of Fleet- 
wings equipment was received in 1940 
with a report commending the consist- 
ency of the welds which showed a maxi- 
mum deviation in strength of only 8.3 
percent. Since that time many methods 
have been developed to help Fleetwings 
to maintain its record deliveries of air- 
craft control surfaces. 


METHOD OF PREPARING SURFACE 


One phase of the problem of produc- 
tion spotwelding of Alclad involved the 
development of a method of preparing 
the surfaces of the metal to secure a 
satisfactorily low surface resistance be- 





The basket, into which the parts to be cleaned are put, is made of stainless steel 
so that it will resist the nitric acid used in the process. 
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Cleaning Alclad 
For Production 


Mass production spotwelding is advanced by a new method 
for cleaning Alclad parts. 








In Fleetwings cleaning operation, parts to be dipped are placed in a long 
basket suspended from overhead traveling crane running on the girder flanges. 
In this manner, basket and contents can be transferred easily from one tank to 


another. 


tween the parts to be welded, and to 
do it consistently. A satisfactory method 
was developed and a number of compa- 
nies have been furnished the data in 
the past few months. The details are 
set down here for others who may find 
them useful in the furthering of our 
national defense. 

Where quantities are small, the old 
reliable method of preparing the surface 
with a rotating wire brush is suitable. 
However such a method is too slow, 
and requires too much manpower for 
today’s requirements, and involves the 
human element which results in vari- 
able degrees of cleaning. Therefore, 
chemical cleaning processes were in- 
vestigated to speed up output of parts 
for spotwelding. Some chemical proc- 
esses did not give consistently good 

(Turn to page 205) 
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LOVE FIELD 


DALLAS 


40 Flights ... 40 Planes have fluids 








There is a daily average of 40 flights by three airlines at Love 
Field, Dallas — headquarters for Braniff Airways, terminal for 
American Airlines and Delta Airlines. 100% of these: planes 
have installations of Cuno Filters. 








OU engine and aircraft build- 
ers have real faith in the Cuno 
Filter. You must feel that it is the 
most dependable means of keeping 
fluids clean — at high speeds, at 
high altitudes, for long periods of 
time. 
For you have been practically 
unanimous in your choice of Cuno. 
Cuno was in on the ground floor 
of aircraft engine lubrication. En- 
gine builders recognized it as an 
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opportunity to insure further 
against failure due to contaminated 
fluid or clogged fluid lines. And in 
the succeeding years, Cuno engi- 
neers have satisfied many other 
aviation requirements.* Today, the 
demands of engine and aircraft 
builders are largely responsible for 
the tripling of Cuno’s manufactur- 
ing facilities. 


* Among them the Cuno self-cleaning filter. See 
illustration at right. 





From Drafting Room 
to Maintenance Shop 


The Cuno engineer serves the in- 
dustry in many ways... . designing 
filters for individual applications 

aiding aviation designers in 
building Cuno Filters into their 
blueprints servicing the ulti- 
mate operators of the aircraft. 

That is why Cuno engineers are 
familiar figures in drafting rooms, 
near assembly lines, on proving 
grounds, in airport maintenance 
shops. 

If your responsibility is the pro- 
tection of lubricated or fluid-con- 
trolled parts, the selection of a Cuno 
Filter will be in line with the entire 
industry’s best judgment. 
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In this space, Cuno, conforming to the 
practice of previous ads, had intended 
publishing a map and certain information 
regarding the location, identification and 


facilities of this airport. In the interest of 


TTL 


1 


withholding information which might be 


yrrel 


construed as valuable in a military sense, 
we have removed the map and text from 


this panel. 
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Completely Automatic KEEP FLOW a ON “GO” WITH 


Filtration 


~ 
, 
Cuno’s self-cleaning filter was developed \ 
with the assistance of prominent aviation C ©) 
engineers. A tiny hydraulic motor, pow- N 


ered by the oil it helps to keep clean, 

rotates the filter element continuously 

past cleaner blades which positively THE “FILTER-FINE’’ STRAINER 
comb out imbedded as well as adherent 
solids. Fluid systems equipped with 
Cuno’s self-turning filter are kept free 
of sludge and undesirable solids, at all Cuno 


times and with occasional cleaning-out 


of the sump the only attention required. Engineering Corporation 


704 South Vine Street 
Meriden, Connecticut 
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Fig. 1. Typical curves showing range of engine 
horsepowers and speeds for which testing equipment 


we AND DISREGARD of 
value in industrial processes, 
even though sometimes seemingly neces- 
sary, will sooner or later be eliminated 
by a progressive management. 

Thus it was that a large airplane 
engine manufacturer not leng ago stated, 
in substance, “Our present methods of 
testing are not satisfactory. Cannot a 
system of testing be devised which will 
be economically efficient and which will 
make the loading of large engines easy 
and simple?” 

He continued, “Engine testing is a 
very important part of airplane engine 
manufacture. Each engine must be run 
under load for considerable periods. The 
only schemes now known for production 
loading of engines are calibrated pro- 
pellers, water brakes, electric brakes, 
and similar devices, all of which involve 
disposal of the engine ‘power by com- 
plete wastage. The fuel consumed, ob- 
viously great, accomplishes no useful 
purpose other than to permit testing the 
engine. Furthermore, engines are grow- 
ing in size to the extent that the present 
power-dissipating schemes of testing 
are beginning to present some difficult 
problems.” 

The following system of testing was 
developed in answer to the foregoing 
query. Since the first installation of this 
character, consisting of two _ testing 
units, seventy-five additional units have 
been or are in the process of being in- 
stalled. Some of these additional units 
differ in detail but they all involve the 
same problems and the same scheme of 
operation described in this article. 

To arrive at the required answer, 
there are three logical steps of thought: 
(1) determination of the characteristics 
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slip coupling between driver and generator. 


By G. E. CASSIDY 


Industrial Engineering Department, General Electric Company 
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Fig. 3. Graph showing that of the total 

of 6,232 hp.-hr. delivered by an engine 
during a test run, 4,607 hp.-hr. were q 
recovered in the generator. } 
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machine and this machine connected to 
the power system through an adjustable- 
voltage Well-known principles 
involving induction machines might be 
resorted to. A synchronous machine 
with rotating stator as well as rotor is 


drive. 


feasible. 

But none of these possible drives will 
compare favorably, from the standpoint 
of investment and simplicity, with the 
drive illustrated in Fig. 2, which drive 
consists of a conventional synchronous 
machine tied directly to the power sys- 
tem, together with a slip coupling (a 
hydraulic coupling in the illustration) 
interposed between the engine and the 
ynchronous machine. 

In the operation of this equipment, the 
ynchronous machine 


motor or as a 


may run as a 
With the 


coupling de-energized, the synchronous 


generator. 


machine is brought to speed and = syn- 
chronized in the same manner as a con- 
There- 
after, the coupling is energized to make 
the synchronous machine “turn over” 
the engine. The engine is fired and 
alter it is warmed up it is brought to a 
peed above that of the synchronous 
lachine. This machine, then acting as 
generator, is loaded back on the power 
ystem by slipping of the coupling. The 
mount of this load is controlled by the 
engine throttle and the degree to which 
the coupling is energized. 

To illustrate the distribution of engine 
power, assume that the synchronous 


ventional synchronous motor. 


machine kas a constant speed of 720 rpm. 


nd that the largest engine shown in 
ig. 1 is to be tested at speeds of 750 
pm., 900 rpm., and 975 rpm. Then, 
leglecting machine efficiency, which will 
lot affect the general picture, the power 
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distribution is as follows: 





Engine Generator 


Coupling 





Hp. Delivered to 


Speed | Hp Hp. Loss*| power System 








| 

750 1400 } 75 1325 
| e | 

900 | 2500 500 2000 

975 | 3000 7380 2220 





* Approximately proportional to coupling slip. 


Thus at 3000-hp. output of the engine 
all of the 3000 hp, is not lost, as was the 
case with systems of the load-dissipating 
type. Only 780 hp. is lost. The bulk 
of the power 2200 hp., is made avail- 
able for useful purposes by the gener- 
ator. 
variations of this fundamental 
scheme of testing can be employed. For 
example, it will be noted that the gener- 
ator will act as a load on the engine only 
when driven above synchronous speed. 
li it is desired to load the engine below 
synchronous speed, this can be done up 
to the absorption capacity of the coup- 
ling by holding the rotor of the syn- 
chronous machine stationary—for ex- 


Fig. 3 


Some 


ample, by means of a_ brake. 
illustrates a test run of a typical medi- 
um-sized airplane engine under such 
conditions, using a 900-rpm. generator. 
At low engine speeds the horsepower 
delivered by the engine is relatively low 
so that the coupling will not be called 
upon to dissipate more horsepower than 
will be required under maximum run- 
ning conditions. At low speeds, also, 
the duration of the test runs is short so 
that the horsepower-hours lost in the 
coupling are a relatively low proportion 
of the total. 

The foregoing application when 
viewed in the abstract presents several 

































Fig. 2. Schematic view of the regenera- 
tive test stand, which enables a drive 
of varying speed to pump power into a 
constant-frequency system. 


points that are of interest to those who 
have to do with new and better ways of 
doing things. In the first place, the fact 
that this new method of testing was 
brought into being was the result of an 
endeavor by a few persons who had the 
vision and insistence necessary to break 
away from well-established practice and 
to delve into the field of improvement. 


GENERAL CONCLUSIONS 


Again, this development is typical of 
such developments in that it 
brought about greater improvement than 
was originally sought. In this instance, 
the main objective was economy. This 
objective was attained but in addition 
a more effective way of testing large 
engines was also developed. 

Another typical point is that the 
answer, although relatively simple, as 
exemplified in Fig. 2, was not at first 
perceived and was arrived at only by 
laboriously considering possible 
scheme of drive after another. In the 
scheme shown in Fig. 2, the hydraulic 
coupling was adopted for the first time 
in a new role. Previously, it had been 
used either at low slip values or on 
drives with rapidly 
with increase in slip, such as fan drives. 
In the engine-loading application it will 
be noted that power increases, and in- 
creases rapidly, with increase in coup- 
ling slip. 

Lastly, the application reveals that it 
is sometimes quite as difficult to dispose 
of power as it is to generate power 
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A big advantage of the Phillips recessed holt 
head screw principle is the greater tight- sash 
ening power afforded by the increased oe 
contact between driver and recess... ‘nn 
provided that the two components are the 
strong enough to resist breaking. 

Phillips Recessed Head Screw Matches 

Turning Power with Strength 14 

Before the Phillips Recessed Head ever 12 
appeared on the market, hundreds of 
tests had been made to determine exactly fl 5 1.0 
the shape, depth and taper of recess which ; 5 
would give increased turning efficiency ; «08 
without danger of splitting the screw 
head or breaking the bit. Actual per- 0.6 
formance on many aviation and automo- 
tive assembly lines has since confirmed 04 
our engineers’ conclusions. 

Now, over 200 fastening experts, ; 
headed up by the 19 manufacturers of Fig 
Phillips Screws, are in the field to help = 
you with your fastening problems and to bol 
suggest ways of further increasing the anes 
savings in time and dollars through the 
use of Phillips Recessed Head Products. 

In the average case, Phillips Screws 
cost 50% less to use. That’s why the — 
majority of leading aviation and auto- si 
motive manufacturers use Phillips. Pr 

di 


a 


9 SOURCES OF SUPPLY | sas 


Remember—it’s not the price of the screws 
that counts . .. it’s the cost of using them! 





Speed Product Deliveries by Saving Assembly Time 
American Screw Co., Providence, R. t. 


= 1 
3 
¥ | 
e * ° 0 1 
Chandier Products Cotp., © Je 
Continental Screw Co., New Bedford, Mass. °/16- 
0 The Corbin Screw Corp., New Britain, Conn. 3/8-' 
international Screw Co., Detroit, Mick. : ; 7/16- 
d 1 
9 
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Sessions leveland, 
The National Screw & Mfg. Co., Cleveland, Ohio 


PHILLIPS RECESSED ta an ace Se Sa : | 
HEAD SCREWS Pawtucket Serew Cx, Pevtect . 7/8 


Pheoll Manufacturing Co., Chicago, ! 
Russell, Burdsalt & Ward Bolt & Nut Co., Port Chester, MY 








WOOD SCREWS @ MACHINE SCREWS @ SHEET METAL SCREWS @ STOVE BOLTS _ Sone a, Gags ees i es 
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Strength Analysis of 


Riveted and Bolted Joints 


phar OR BOLTING is the 
most commonly used method of 
assembling the component parts of the 
airplane. Such joints are designed ac- 
cording to the purpose of the connection 
and the arrangement of the members 
which are to be joined. The first re- 
quirement to be fulfilled is that such 
joints be strong enough to transfer 
safely the forces acting from one part 
to the other. Some of the secondary 
factors to be considered and provided 
for are the appearance of the joint, air 
and water tightness when required, and 
the stabilizing effect of the rivets and 
bolts on the parts which are to be at- 
tached. Therefore, a number of joints 
may be designed for any given case, all 
strong enough, but varying widely in 
the size and number of rivets which may 
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Fig. 1. Chart to find reduction factor 
in AN castle type steel nuts and steel 
bolts for sizes larger than '/2 in. di- 
ameter. 





By WAYNE A. McGOWAN 


Senior Stress Analyst, Consolidated Aircraft Corporation 


This is Part | of an article describing the method by which 
the strength of riveted and bolted joints is calculated by 
the aircraft structural engineer. 


be used in any one of them, depending 
on what secondary requirements are to 
he fulfilled. 

Riveted joints are not well suited for 
transmitting loads in tension because a 
slight eccentricity of load exerts a pry- 
ing action on the rivet head which may 
result in failure. This tendency is most 
likely to occur with a condition of re- 
peated loading. Consequently, it is the 
accepted practice to avoid the use of 
rivets in tension in any structural part 
of the airplane. Whenever such loads 
are unavoidable in non-structural com- 
ponents, a sufficient number and size of 
rivets should be used so that the result- 
ing stress on any one of them is small. 
Tensile loads can be properly resisted by 
bolts and they should therefore be used 
in any connection subjected to large 
loads of this nature. 

Both rivets and bolts are satisfactory 
for transmitting shear loads, and the 
following paragraphs are concerned 


: TABLE II—AN Standard Hex-Head and Clevis Bolts and Pins 














only with joints which are subjected to 
forces which produce shear loads on the 
rivets and bolts. 

The strength of a riveted or bolted 
joint can be determined by reasonably 
accurate methods of analysis. For ex- 
planation, riveted joints only are con- 
sidered, although the same methods of 
analysis are also applicable to bolted 
joints. Such analysis may be used to 
find the total strength of the joint, 
though it is more practical in many 
cases to determine the load on the most 
highly loaded rivet as the result of a 
given loading, and then compare this 


TABLE I—(ANC-5)—Shearing Strength, 


of Stee! Rivets, Bolts, and Pins. 











Low Heat Heat 
Material carbon treated treated 
steel alloy steel alloy steel 
Tensile strength 
(lb. per sq. in.) 55 ,000 100 ,000 125 ,000 
Shear strength 
(lb. per sq. in.) 35 ,000 65 ,000 75 ,000 





Size A N part numbers Alum. alloy 24st Steel 125000 ult. tension 
Nominal Hezx- Clevis- Clevis Shear Tension Shear Tension 

dia. head head pin Bolts Hex-head Clevis 

Bolt Bolt and pins bolt bolt 
Ult. Yield Uilt. Ult Yield Ult. Ult. 

1/8 AN 392 920 
3/16 AN 393 2070 
16-32 AN 3 AN 23 992 683 1059 2126 1709 2136 1068 
1/4-28 AN 4 AN 24 AN 394 1717 1274 1975 3681 3186 3982 1991 
5/16-24 AN 5 AN 25 AN 395 2684 2057 3189 5751 5143 6429 3214 
3 8-24 AN6 AN 26 AN 396 3868 3185 4937 8287 7962 9953 4976 
7/16-20 AN 7 AN 27 AN 397 _ 5261 4299 6663 11272 10746 13433 6716 
1/2-20 AN 8 AN 28 AN 398 _ 6871 5874 9104 14722 14685 18356 9178 
9/16-18 AN9 AN 29 AN 399 8697 7460 11563 18637 18650 23313 11656 
0/8-18 AN 10 AN 30 AN 400 10738 9496 14719 23010 23741 29676 14838 
3 4-16 AN 12 AN 32 AN 402 15463 13918 21573 33135 34795 43494 21747 
7/8-14 AN 14 AN 34 AN 404 21046 19045 29520 45097 47612 59515 29757 
1-14 AN 16 AN 36 AN 406 27489 25651 39759 58905 64127 80159 40079 





Note: Shear strengths are based on area of shank at full diameter. 


f shank at root diameter. 
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Tension strengths are based on area 





Dia. of Machine 
rivet, bolt screw size Allowable single shear 
or pin (in.) strength (lb.) 
1/16 107 199 230 
3/32 242 449 518 
-112 No. 4 345 640 739 
1/8" 430 798 920 
138 No. 6 523 972 1122 
5/32 671 1247 1438 
164 No. 8 739 1372 1584 
3/16 966 1794 2070 
.190 No. 10* 992 1842 2126 
.216 No. 12 1282 2381 2748 
7/32 1315 2442 2812 
1/4 1717 3190 3681 
5/16 2684 4984 5751 
3/8 3868 7183 $287 
7/16 5261 9770 11272 
1/2 6871 12760 14722 
9/16 8697 16152 18637 
5/8 10738 19942 23010 
3/8 15463 28717 33135 
7/8 21046 39085 45097 
1 27489 51051 58905 





*Note: Bolts listed in the extreme right-hand column, from 


size No. 10 through 1 in. are AN bolts. 

































































TABLE Iila.—Allowable Bearing Strength of 24ST Alclad 








TABLE !!i—Skear and Bearing Strengths 
of Aluminum Alloy Rivets and Sheets 





Allowable Single Shear Strength of Aluminum Alloy Rivets (Ib.) 








1/16 3/32 1/8 5/32 3/16 1/4 5/16 3/8 
83 186 331 518 745 1325 2071 2984 
92 206 368 573 828 1472 2300 3313 

107 241 429 670 966 1718 2684 3865 

















Aluminum Alloy Sheet (Lb.) (Fbr = 82,000 psi). 
Dia. of Rivet 
or Pin (in.) 1/16 3/32 1/8 5/32 3/16 1/4 5/16 3/8 . _ 
—_—_— Dia. of Rivet 
See 71 107 143 179 215 287 358 430 ~—sor ‘Pin (in.) 
ee 82 123 164 204 2A6 328 410 492 A17ST 
eee 92 138 184 230 276 369 461 553 (Fsu = 27,000 psi.) 
See 102 153 205 256 307 410 512 615 1781 
Rais Sia aero 128 192 256 320 384 512 640 768 (F'su = 30,000 psi.) . 
ee 164 245 328 409 492 656 820 984 24ST 
| ae 184 276 369 461 553 738 922 1107 (Fsu = 35,000 psi.) . 
Ww seccans 205 307 410 512 615 820 1025 1230 
UN aes ealdiedians 230 345 461 576 691 922 1153 1383 
051 261 391 522 653 784 1045 1306 1568 
| See 328 491 656 819 984 1312 1640 1968 
a re 369 553 738 922 1107 1476 1845 2214 
, 415 622 830 1037 1245 1660 2075 2490 
ae 466 699 932 1165 1399 1865 2331 2798 
as Hasek 522 783 1045 1306 1568 2091 2613 3136 
ee 656 983 1312 1639 1968 2624 3280 3936 
ae 800 1200 1601 2000 2401 3202 4002 4803 
ae 960 1440 1921 2401 2882 3843 4804 5765 
| ee eee 1281 1920 2562 3202 3843 5125 6406 7687 
OHO & £3 €9 €3 
OOO OG 


17ST Rivets 





Al7 ST Rivets 


24 ST Rivet 
eects 





Fig. 3. Rivet head markings used to indicate composition of rivet material. 


computed load with the allowable 
strength of the rivet. Note that calcu- 
lated loads and allowable loads are used 


throughout rather than _ calculated 
stresses and allowable stresses. As a 
result, all mathematical computations 


are considerably simplified. The allow- 
able loads on all standard rivets and 
bolts used in aircraft structures can be 
quickly obtained from tables; for ex- 
ample, Table I and Table III, ANC-5 
strength of Aircraft Elements. Portions 
of these tables are included. 

Table I gives the allowable single 
shear strength of all sizes of steel rivets, 
steel machine screws, and steel bolts 
that are commonly used in aircraft con- 
struction. An additional Table II has 
been included to show the shear and 
tensile strengths of AN standard hex- 
head and clevis-head bolts made from 
aluminum alloy as well as steel. The 
shear strength of AN steel clevis pins 
is also shown. AN standard parts are 
those approved by both the Army and 
the Navy. 

AN castle type steel nuts for AN steel 
bolts (125,000 Ib. per sq. in. heat treat) 
for sizes larger than 4 in. diameter will 
not develop the full tensile strength of 
the bolts. The preceding chart, Fig. 1, 
may be used to find the reduction 
factor to be used in such cases. To de- 
velop the full tensile strength of AN 
bolts larger than 4 in. diameter it is 
necessary to use either additional nuts 
or special nuts with a longer grip. For 
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Fig. 4. Symbols denoting diameters of 
rivet sizes adopted by the Consoli- 
dated Aircraft Corp. 





Stagger: > “ 


Fig. 7. Diagram illustrating the pitch 
of rivets used in double rows. 


{ 
tne rated 


diameter 
may be used. 


bolts less than 4 
strengths given in the table 

The terms machine screws and bolts 
should not be used interchangeably as 
they are not identical components. All 
steel aircraft bolts made from high 
tensile strength whereas 
screws in many 
steels which superior 
properties but lower strength qualities 
All bolts listed in the extreme right- 
hand column of Table I, beginning with 
size No. 10-32, are AN 
These can be identified on sight by 
characteristic markings placed on 
head of each bolt as shown by the dia- 
grams in Fig. 2. 


are 
machine 


from 


steel, 
made 
machining 


cases are 


have 


- 1 . 1 
steel bolts. 


the 
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| S AN Hex-Head 
AN Clevis 94 ST 


AN Hex-Head 
Steel Steel 


Fig. 2. Characteristic markings placed 
on the head of each bolt make for easy 
identification. 
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Fig. 5. A lap joint is formed when 
the plates or sheets to be joined by 
riveting overlap each other and are 
fastened by one or more rivets. 


Spliced plates (also called 
cover plates or butt straps) 














a 


Fig. 6. In a butt joint, splice plates 
are riveted to the sheets to be spliced 
which are placed with their edges in 
the same plane. 


Furthermore, all aircraft bolts, with 
the exception of clevis-head bolts, have 
six-sided (hexagonal) heads. In one 
of these two ways, an aircraft bolt can 
always be recognized from machine 
screws which are left unmarked. Alumi- 


num alloy bolts of 24ST material are 
identified by two stampings on the head 
h bolt as shown above. Aluminum 
alloy bolts of 17ST material are inactive 


for design and procurement. 

The use of machine screws is not 
allowed in the primary structure of the 
airplane, nor on the attachment of 
superstructure and accessories where 


failure would be of serious consequence. 
Primary structure may be defined as the 
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Aungyotiant TO THE AIR AGE 


Aircraft engines are moving the world into the Air Age. Around powerplants now on 
the way will be built the giant transports of tomorrow. “Flying daycoaches", with the 
comforts of air travel, will cut time and distance for everyone. Wright's unsurpassed 
research and production facilities will supply the power for these sky-giants of the future. 


WRIGHT Arora Zegna 








Curtiss C-46 and P-40s fabricated with Boots Self-Locking Nuts 











HOW BOOTS NUTS HELP CURTISS 
“Keep ‘Em Flying” 


Keeping planes in the air is what counts today. 
Frequent repairs mean hours lost on the ground— 
and consequently a less effective fighting power. 

To help turn costly repair hours into easy check- 
overs, Curtiss uses Boots Self-Locking Nuts. These 
longer lived fasteners reduce maintenance time be- 
cause they need not be replaced. They are perma- 
nent—literally, they “outlast the plane.” 

In addition, Curtiss reduces weight on its new 






Self-Locking Nuts for 


Cargo ship, the C-46... and in one application, 
saves two precious assembly hours per pursuit plane 
because these Self-Locking Nuts, being all-metal, 
can withstand the intense heat necessary to bake 
the enamel on the tail surfaces of the famous 
Curtiss P-40. 

The Boots Aircraft Nut is the only all-metal, one- 
prece self-locking nut to pass the rigid tests of the 
Army, Navy, and Civil Aeronautics Authority. 


be, 


Ss application in all industries 


Cutaway of Boots Anchor Nut with dimpled rivet holes 


BOOTS 


AIRCRAFT NUT CORPORATION 


NEW CANAAN, 


CONNECTICUT 
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structural members necessary to resist 
flight and landing loads imposed on the 
airplane itself. 

The shear strength of aluminum alloy 
rivets and the bearing strength of 24ST 
Alclad aluminum alloy sheet can be ob- 
tained by reference to Table III, ANC 
5, Strength of Aircraft Elements. The 
first part of this table, gives the allow- 
able single shear strength of all sizes 
of rivets that are commonly used in air- 
craft construction. This portion of the 
table may be assumed to apply to rivets 
either with or without countersunk 
heads. 

The Table IIla, gives the allowable 
bearing strength of aluminum alloy 
sheet. The portion of this table apply- 
ing to 24ST Alclad is shown. These 
values apply specifically to rivets which 
do not have countersunk heads. How- 
ever, they are frequently assumed to 
apply to rivets with any type of head, 
although this is unsafe for certain com- 
binations of rivet diameters and sheet 
thicknesses. 

AN standard aluminum and alumi- 
num alloy rivets are made in four forms 
identified by the numbers AN 425 (78 
deg. countersunk head), AN 430 (round 
head), AN 442 (flat head), and AN 455 
(brazier head). 

The four AN rivet types are available 
in four different materials: Type A— 
Aluminum rivet. No heat treatment, 
low strength; Type AD—Aluminum 
alloy (modified 17ST). Furnished heat- 
treated and driven as received. Moder- 
ate strength. F, = 27,000; Type D— 
Aluminum alloy (17ST). Heat treat- 
ment required before using. F,= 
30,000, and Type DD—Aluminum alloy 
(24ST). Heat treatment required before 
using, F, = 35,000. 

The particular aluminum alloy from 
which a rivet is made is indicated on 
the rivet by characteristic markings 
placed on the head of each rivet. The 
rivet head to which this marking is ap- 
plied is called the factory or manufac- 
tured head. The head formed after the 
rivet is installed is referred to as the 
driven or formed head. The rivet head 
markings used to indicate the composi- 
tion of the rivet material are shown in 
Fig. 3. Rivets made from pure alumi- 
num have no characteristic marking on 
the head. 

Rivet sizes may be indicated on a 
drawing by symbols which denote the 
diameter as shown by the diagrams in 
Fig. 4. These particular symbols have 
been adopted as standard by the Consoli- 
dated Aircraft Corporation. 


DEFINITIONS AND PRINCIPLES 


Riveted joints are divided into two 
general groups which are classified as 
Lap joints and Butt joints. When the 
Plates or sheets to be poined by riveting 
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overlap each other and are held together 
by one or more rivets, a lap joint is 
formed. (See Fig. 5.) In a butt joint. 
Fig. 6, the plates or sheets are placed 
with the edges to be joined in the same 
plane, and splice plates are added either 
on one side or on both sides of the sheets 
to be joined. The splice plates are riv- 
eted to the sheets which are to be 
spliced, with each rivet extending 
through the plates and one of the sheets 
of the joints. 

Rivets may be used in one or more 
rows. Single riveting is one row of 
rivets in a lap joint or one row on each 
side of a butt joint. Double riveting 
means two rows of rivets in a lap joint 
or two rows on each side of the joint in 
a butt joint. Rivets are usually spaced 
at equal distance along these rows, 
called the gage line. The distance be- 
tween rivet centers is called the pitch of 
the rivets. The distance between gage 
lines is called the transverse spacing on 
lateral pitch. Diagonal pitch refers to 
the distance from the center of the rivet 
in one row to the center of the nearest 
rivet in an adjacent row when the spac- 
ing of the rivets in the rows are stag- 
gered. (See Fig. 7). 

The simplest form of riveted con- 
nection to analyze, is the lap joint in 
which the two plates overlap each other 
and are connected together by a single 
rivet, as in Fig. 8. The plates are 
assumed to be of equal thickness. It is 
more convenient to determine the load 
which the joint can carry than to calcu- 
late the stress resulting from a given 
load. 
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Section AA 


Fig. 8. A lap joint is the simplest form 
of riveted connection to analyze. 
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Fig. 9. In a tie rod lug the tear-out 


strength of a joint varies directly as 
the thickness of the lug. 
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Failure of the joint may occur in any 
one or a combination of two or more of 
the following ways: ' 


SHEARING OF RIVET SHANK 


At the cross-section of the rivet in 
the plane between the two plates, the 
load from one sheet is transmitted 
across to the other by means of shear 
in the rivet. The resulting stress on the 
rivet is assumed to be uniformly dis- 
tributed over the cross-section. For any 
rivet in shear, the strength of the rivet 
or the load at which failure will occur 
is: 

Shear Strength of Rivet=F, x A, X N 
Where, F, = ultimate allowable 
shear stress of the metal from 
which the rivet is made. (Ib./sq. 
in. ) 

A, = cross-sectional area of the 

shank of the rivet. Most rivets 

have round shanks for which the 
area isAg= arr = *(3)--4 = 
.7854 D? 

It is important from a design view- 
point to observe that the shear area and 
consequently the shear strength of a 
rivet varies as the square of its diam- 
eter. Thus, doubling the diameter of 
the rivet shank multiplies its strength 
by four. 

N = Number of planes along which 

the rivet tends to shear. Rivets 

having one such plane are said to be 
in single shear. Two such planes 
are referred to as double shear, etc. 

For design purposes, the load re- 

quired to shear a rivet may be as- 

sumed to increase directly as the 
number of planes upon which shear 

occurs, so that in double shear a 

rivet is twice as strong as in single 

shear. The allowable ultimate load 
in single shear for all sizes of alum- 
inum alloy rivets that are com- 
monly used in aircraft construction 
are tabulated in bulletin ANC-5, 

Strength of Aircraft Elements, 

from which Table III was taken. 

Consequently the shear strength of 

these rivets can be obtained without 

computation. 


SHEARING OF THE SHEET 


The strength of the sheet in this re- 
spect is sometimes assumed to be the 
shear strength of the two areas between 
the center line of the rivet hole and the 
edge of the sheet. This distance, from 
the Centerline of the rivet hole to the 
edge of the sheet, is termed the edge 
distance. (See center diagram). 

The shear strength of the sheet ob- 
tained by using the edge distance di- 
mension is not conservative. The fail- 
ure of the sheet will be along the line of 
minimum area which would be some- 
what less than the distance td the center- 
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line of the rivet. Furthermore, the 
failure of the sheet will most likely be 
a combination of shear along one of the 
faces after which the sheet in way of 
the rivet is bent so that the rivet is 
allowed to pass. 

A more reasonable value for the 
strength of the sheet in shear is obtained 
by assuming that the sheet shears along 
two areas between the edge of the rivet 
hole and the edge of the sheet. This 
distance, from the edge of the rivet hole 
to the edge of the sheet, is termed the 
tear-out distance (abbreviated T. O.). 
The use of the tear-out distance is 
equivalent to the assumption that the 
rivet is square and has the same dimen- 
sion for any side as the diameter of the 
actual rivet. 

The shear strength of the sheet, or the 
load at which failure will occur is: 


Tear-out strength of sheet = F, x A, 
Where F, = ultimate allowable 
shear stress of the metal from 
which the sheet is made (lb./sq. 
in.) 

A, = Cross-sectional area of the 


sheet along which the sheet tends to 

shear = 2 X tear-out distance x 

thickness of sheet. 

t = Thickness of sheet. 

There are two areas along which the 
sheet tends to shear. The equation for 
tear-out strength is therefore 

Tear-out strength of sheet = 

ti. xX THO. Xt 

An equation equivalent to this but dif- 
ferently expressed is given in bulletin 
ANC-5 for determining the allowable 
shearing strength in the eye of a tie rod, 
Fig. 9, or lug: 

P, = (2R — D)tF, 
where 

P, = Allowable shearing strength in 

the eye or lug in Ib. 

R = Outside radius of eye. 

D = Diameter of pin. 

t = Thickness of lug. 

*, = Ultimate allowable shear stress 
of the metal from which the lug 
is made (lb./sq.in.) 

It should be observed from the two 
formulas given above that the tear-out 
strength of a joint varies directly as 
the thickness of the sheet, or lug; thus, 
if the thickness is large, the theoretically 
required tear-out distance is very small. 
Such small tear-out distances may not 
be sufficient to prevent bulging of the 
sheet when the rivet is driven, thus 
causing a weakened and unsightly joint. 
In such cases, the rivet must be either 
under-driven or a bolt substituted for 
the rivet. In some cases it is possible 
to pack up the edge of the sheet during 
the driving process. Beneficial results 
can also be obtained by inserting the 
preformed head on the side of the joint 
having the smaller tear-out distance. 

Experience has shown that if an edge- 
distance measured in terms of the di- 


96 








NI~-2iS SME al 


“QR 


e, Inches 
Me 


& 


2 Bogs alo Re 


Actual Tear-Out Distan 
4 

















Rivets 











1 
a 
A | Dia. Type Single Shear 
4 % AD-AITS 186 
5 Ed 700 2By 
A A + ADAIS «33 
ig Tear-out distance + % ADAITS 518 
. Lt . is measured from 5 AD-AITS 745 
———- Tear-out strength =2xT. Dxtxk, | edge of hole to * 16 : - 
f= 34000-2457 Alclad edge of sheet &> 1 D-17S 1472 a 
+1 | @ 5 D- 175 2300 
186 %, 518 | es 1472 GB % + 
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 
Pounds 


Fig. 10. Curve depicting the tear-out strength of all standard gages of 24ST Alclad 


sheet. 
ameter ot the rivet of trom one and one- 
} ‘4 es ¢ : mai ained he 
half to two diameters is maintained be 


+} ‘ty ans +} 


tween the centerline of the rivet and the 


edge of the sheet, the joint will not fa 

by tearing: out. For this reason it ) 
necessary to calculate tl tear-out 
strength of joints which satisfy this 
edge distance requirement. However 


all joints which do net appear to 


sufficient edge distance should be 
checked for strength. For design pur- 
poses a curve of the strength of all 
standard gages of 24ST Alclad sheet for 


any given tear-out distance has beer 






constructed and included so as to be im- 
mediately available. (See Fig. 10.) 


CRUSHING OF SHEET 
BEARING ON RIVET 


At one side of the rivet hole in one 
sheet and on the opposite side of 
rivet hole in the other sheet, the load 


is transmitted between the sheet < 
rivet in compression, or as more com- 
monly stated, in bearing. 

On account of the cylindrical surface 
of the rivet and the rivet hole, tl 
sulting stress is variable in 


tne re- 


noie, 
t 


both direc- 


tion and intensity. However, for the 
purpose of determining the strength of 


the joint, the bearing stress is assumed 
to be uniform. As a result, the bearing 
strength of the sheet, or the load at 
which failure will occur, is: 
Bearing strength of sheet = Fre X Aor 
Where 
F,, = Ultimate allowable bearing 
stress of the metal from which 
the sheet is made. (1b./sq.in. ) 
Projected area of the rivet 
hole against which the rivet 
bears = Diameter x thick- 
ness. 


A= 


Bearing strength of sheet=F,, XK D xt 

TI —AilowaDd ultimate load in bear- 
ing of 24ST Alclad sheet of different 
gages when used conjunction with 
the various sizes of rivets that are com- 


construction are 
ANC-5, from 


as taken. Conse- 
strength of any 


Alclad sheet in 





computation. 





An examination of the equation for 
determining th ushing strength of 
‘ + 1 . - ° 
the sheet bearing on the rivet shows that 
the strength in this respect is theoretic- 
ally indepe ent or the tear-out or edge 

: 4 1 . i. £ 1 
distar Actua ests nave snown, 

ywever 4 ultimate bearing 
strength of most metals is reduced if the 


listance in the direction of loading 
the diam- 


not equal to at least twice 





eter of rivet. 
For smaller edge distances, the bear- 
i strength drops off about in propor- 


tion to the decrease in edge distance, so 
that for an edge distance of one and one- 
half diameters the bearing strength 1s 
only about three-fourths of that ob- 
tained for an edge distance of two 
diameters. This variation of bearing 
strength is only approximate, and since 


the tear-out strength is more directly 
related to the tear-out dimension, thls 


later criterion is used by designers to 


insure that the tear-out distance is sul- 


ficient for any given loading. 


of different 
allowable 
that the 
stresses be used 
ing strength of 
s, in the form 
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distortion of the metal, are not easily 
recognized in the rivets themselves. 
Tests have shown, however, that if a 
soft rivet such as made from aluminum 
alloy is used in a hard sheet such as 
steel and if the plate is thin enough so 
that the intensity of the bearing stress 
exceeds about three times the shear 
stress, the rivet will fail in shear at a 
shear stress lower than its normal shear 
strength determined in tests with thicker 
sheets. 

When bolts are used in a joint the 
threaded portion of the bolt shank 
should not be used as a bearing surface. 
The use of threads in bearing is not 
allowed in any of the components in- 
cluded in the primary structure. In less 
important installations where a slight 
yielding of the joint is permissible, the 
threaded portion may be used, but the 
allowable bearing load assumed for such 
a joint should not exceed 25 percent of 
the rated shear strength of the bolt. 


TENSILE FAILURE OF SHEET 
THROUGH THE NET SECTION 


The strength of the sheet through the 
cross-section at which the rivet hole oc- 
curs is less than the strength of the 
cross-section of the sheet at any other 
point where the cross-sectional area has 
not been decreased by rivet holes. The 
cross-sectional area of the reduced sec- 
tion is called the net cross-sectional area 
to differentiate it from the gross cross- 
sectional area which is unaffected by 
rivet holes. The tensile strength of the 
sheet, or the load at which failure will 
occur is: 

Net tensile strength = F.x A, 
Where, 

F, = ultimate allowable tensile stress 
of the metal from which the 
sheet is made. (lb./sq.in.) 

A, = Net cross-sectional area of the 
sheet measured in a _ plane 
which is normal to the di- 
rection of the load. 

For a width (W) of sheet which has 
but one rivet hole of diameter (D), the 
net cross-sectional area is t(W-D). The 
net area with any other number of rivets 
can be computed by the same expression 
by substituting the appropriate number 
of D’s, or t(W-nD). 

Net tensile strength of sheet=F;yt 
(W—nD). 

The ratio of the net cross-sectional 
area to the gross cross-sectional area is 
sometimes used in the calculation of the 
allowable tensile load on a riveted joint 
and in other computations as well. This 


ratio, called the rivet factor, is most 
easily computed as follows: 
W —nD 


Rivet factor = W 


Where only a width of sheet equal to 
the pitch distance is being considered, 
the rivet factor is: 
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Rivet factor = aoe 


The action when a rivet joint fails is 
actually more complicated than the 
simple elements listed above. It has been 
found that the intensity of the stresses at 
the edges of the hole is considerably 
higher than the average. There are also 
some bending and tensile forces exerted 
upon the rivet in addition to the bearing 
and shearing forces. If the resultant of 
the pressure from each plate is assumed 
to act midway between the surfaces of 
the plate, the moment upon the rivet is 
P(.5:7—.512), which, for plates of equal 
thickness, becomes p Xt. 

This moment must be balanced by an 
equal and opposite moment consisting 
of bearing forces F-F (see diagram, 
Fig. 11) exerted by the plate upon the 
head of the rivet thus causing tension 
in the rivet head. In addition, there is 
a bending of the plate in the case of lap 
joints since the two forces P—P are not 
in the same plane, and the plates, if not 
too thick, rotate in the region until this 
condition is partially fulfilled. The fric- 
tional force developed between the plates 
add somewhat to the strength of the 
joint, but is of such small and uncertain 
magnitude that it is always neglected. 

Most joints consist of several rivets 
instead of a single rivet as in the pre- 
vious. example. To determine the 
strength of such joints it is necessary to 
take into account the position of the 
line of action of the resultant of the ap- 
plied load. If the resultant of the load 
passes through the center of resistance 
of the rivet group it can be assumed 
that all of the rivets are equally stressed 
if they are made of the same material. 
Consequently, it can be assumed that 
each of the rivets, if they are of the same 
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Fig. 11. Illustration of bearing forces 
on a lap joint. 
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Fig. 12. Centrally loaded rivet group 
used to attach cover plates on a butt 
joint. 





size, will carry equal loads. Exceptions 
to this condition will be considered later. 
The present example involves a cen- 
trally loaded rivet group, Fig. 12, used 
to attach the cover plates on a butt 
joint. Allowable shear loads on the 
rivets and allowable bearing loads for 
the 24ST Alclad plates forming the joint 
are obtained from Table III. 

The allowable load which can be 
transferred by the six-§ rivets acting 
in double shear is: 

P,=6X2 x 368=4416 lb. 

The allowable load on the .081 Alclad 
plate in which the six-$ rivets are in- 
stalled is 

P,,=6 X 830=4980 Ib. 

The allowable load on the two .040 
Alclad cover plate in which the six-} 
rivets are installed is 

P,»-=6X 2X 410=4920 Ib. 

The allowable load which can be 
transferred by the .081 plate across the 
net cross-section at A-A is determined 
as follows 

F,=56,000 Ib./sq.in. ANC-5 
Tas=.081 (2—.125) 56,000=8505 Ib. 
The allowable load which can be trans- 
ferred by the .081 plate across the net 
cross-section at B-B is 
Tss=.081 (2—.250) 56,000=7938 Ib. 

And the allowable load which can be 
transferred by the .081 plate across the 
net cross-section at C-C is 
Tec=.081 (2—.375) 56,000=7371 Ib. 

An inspection of the values obtained 
for the strength of the .081 plate at the 
various sections shows that the allow- 
able load on section C-C is less than for 
the other sections. This is true since 
the greatest number of rivets in any row 
occur at this section, thus reducing the 
total cross-sectional area to a minimum. 

However, the most highly stressed 
section is not necessarily at section C-C. 
At section A-A the entire load applied 
to the joint must be transferred across 
the net cross-section. Thus, the entire 
load on the joint is the same as the 
allowable load on this particular cross- 
section. 

The one rivet in row A-A transfers 
one-sixth of the load into the cover 
plates thus leaving five-sixths of the 
loads to be transferred across the next 
cross-section which is at B-B. Since 
only five-sixths of the total load applied 
at the joint is transferred to section B-B, 
the allowable load on section B-B of 
7938 lb. corresponds to a total load on- 
the joint of 6/5<7938 or 9525 lb. This 
load is greater than the total joint load 
previously determined. Consequently, 
section B-B is not the critical section. 

In a similar way, the load required to 
be transferred across section C-C is 
only one-half of the total load applied 
to the joint. The allowable load on sec- 
tion C-C of 7371 lb. therefore, corre- 
sponds to a total load on the joint of 

(Turn to page 206) 











By DR. C. 


HE ADVANTAGES OFFERED 

by the variable-pitch propeller are 
not nearly utilized to their fullest ex- 
tent in military and civil aeronautics at 
the present time. It is quite true that 
current types make possible a more or 
less satisfactory adaption—dependent on 
construction and operating principles— 
ot the propeller to the wide speed and 
performance ranges of modern airplanes 
under take-off, cruising and maximum 
speed conditions. For these purposes 
between 15 and 30 degrees of pitch 
angle change are adequate. However, 
future developments will go far beyond 
these requirements. 

By setting the blades at high pitch, 
for example, extraordinarily high fly- 
ing speeds can be reached in accelerated 
glide descents without risking engine 
racing. 

The feathering of the blades enables 
the rotation of the engine to be stopped 
in the event of engine failure, concur- 
rently with the reduction of propeller 
drag to a minimum, a maneuver that 
has been found to be of partcular value 
in the case of damage to the power 
plant of multi-engined airplanes. 


100 


Escher Wyss 
Variable Pitc 


h Propeller 


KELLER, Escher Wyss Engineering Works Ltd., Zurich, Switzerland 


By setting the blades at negative 
pitch angles, on the other hand, the 
propeller assumes the functions of an 
efficient air brake in dives and during 
the landing run without necessitating 
the additional weight of special brakes. 
Dives can thus be carried out at much 
reduced velocities which is important 
especially for military purposes. The 
normal landing run may be reduced by 
as much as two-thirds in some cases, a 
feature that is highly desirable when 
fairly small airfields are utilized. 

Furthermore, the favourable effect of 
constant-speed operation on the different 
flight maneuvers, resultfhg from the 
maintenance under all conditions of con- 
stant propeller engine rpm. should be 
noted.” 

However, for the materialization of 
these demands, the creation of a new 
and harmonized design of propeller hub 
was found necessary as well as of the 
control and operating mechanisms. Such 
a type, developed systematically and 
capable not only of meeting the present 
but no doubt also the future require- 
ments mentioned above, is in production 
at the Escher Wyss works. Develop- 





ment work on the propeller was much 
facilitated by studies and suggestions 
made by the Institute of Dynamics of 
the Swiss Federal School of Technol- 
ogy (Prof. Dr. J. Ackeret) and by the 
Technical Section of the Federal Mili- 
tary Department. 

The firm of Escher Wyss is prob- 
ably the only undertaking to have gained 
extensive engineering experience in the 
entire field of high-speed rotating ma- 
chines (steam and water turbines, axial 
and radial compressors, blowers and 
pumps as well as variable-pitch marine 
propellers). The high speeds of modern 
machines of these types led to the adop- 
tion already years ago of blade designs 
resembling airfoil sections and—in order 
to obtain the highest degree of eff- 
ciency under different operating con- 
ditions—of blades controllable, mostly 
automatically, in actual operation. 

The company’s long activity in the 
development of such machines and the 
application of the experience gained in 
one specialized field to another offered 
a solid basis for the creation of a hub 
suitable for operation under the stress 
(Turn to page 209) 
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FIG 3 


Fig. 1. The short, single-piece Escher 
Wyss propeller hub with central firing 
opening. With full range of adjustment, 
blades may be locked in any position. 


Fig. 2. Inside the hub, the play-less con- 
necting link transmission translates the 
servo-motor motion directly into blade 
rotation without making use of gears. 
































Fig. 3. Combined governor and pump unit 
incorporates auxiliary pump for extreme 
pitch setting as well as constant speed 
apparatus and switching devices. 


Fig. 4. The adjusting cylinder with three 
lugs for the connecting links encom- 
passes an automatic device for locking 
the blades in any momentary position. 


Fig. 5. A soap skin model provided the 
basis for the design of the Escher Wyss 
hub. 


Fig. 6. From the soap skin model a hub 
was constructed in which a body of uni- 
form strength was ensured. 


Fig. 7. Tensometer by which the course 
of hub stresses is determined. 


Fig. 8. Graphic representation of hub 
stresses as determined by tensometer 
measurements. 


Fig. 9. Diagrammatic solution of stresses 
based on tensometer measurements. 











Blackhawk Developments in Quick-Detachable 
Socket Wrenches are the Modern Answer .. . 


A whale of a lot has happened to wrenches since open-ends and 
monkey wrenches handled most nut problems. The wrenches of 
the hour are Blackhawk quick-detachable SOCKET WRENCHES 
— they’re setting new standards in speed, safety and efficiency in 
aviation, industrial and construction work today because they 
are expressly engineered to handle the most complicated assem- 
bly, service, and maintenance jobs. 


Here’s How You Can Speed Up Production! 


\\ Don’t let your men pick up any old wrench for the job! Make up a combination 

\ of selected Blackhawk sockets, attachments, and handles that give them just 
the right leverage and clearance. (You can build over 23,000 combinations 
from one 50-piece set of Blackhawk Socket Wrenches.) Today, a Blackhawk 
socket with a 34” opening has a wall thickness of only .0615” — an example of 
why Blackhawk sockets are preferred over big-jawed adjustables and open-ends. 
Above all, don’t waste time making special wrenches, when a combination of 
standard Blackhawk wrenches does the same work. Find out about “Lock-On” 
and other exclusive features. If your nuts and bolt-heads use wrench openings 
from 3/16” to 3¥,”, call your Blackhawk Industrial Supply Distributor — or 
write us — for your copy of the informative “Handy Guide”. 


A Product of 
BLACKHAWK MFG. CO. * 


Department W2142 Milwaukee, Wis, 
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HE history of airplane construction 

will show a decline in the use of 
wood and wood products coincident 
with the development of light metal 
alloys, and a decided up-turn in syn- 
chronizing with the appearance of resin 
bonded plywood, a very natural evolu- 
tion when we consider the factors 
involved. 

Before the advent of resin bonding, 
plywood had not been a favored ma- 
terial with aircraft designers, princi- 
pally because of its indeterminate 
strength, which with the animal ad- 
hesives, varied with the vagaries of the 
weather, so to speak, and delaminated 
in the humidities of our own temperate 
climate. The introduction of casein glue 
and its subsequent improvements added 
to the reliability and water resistance, 
but not sufficiently to merit the struc- 
tural confidence of engineers, especially 
where tropical exposures were to be 
considered. Moreover, casein glued 
joints of the day generally had to be 
reinforced with nails and profusely pro- 
tected by surface coatings. 

The resin bond in plywood which 
definitely fixed its reliability reawak- 
ened the interest of the wood-minded 
engineers, with the subsequent and ever 
increasing appearance of plywood struc- 
tures. The long time exposure tests by 
Brouse’ covering a period of four years 
at our Forest Products Laboratories 
went far. to establish the durability, 
water resistance and resistance of para- 
sitic growths, of the phenolic bond. 


ADVANTAGES OF PLYWOOD 


The desirability of using plywood in 
place of metal in certain applications is 


Test panel bonded with low temperature 
phenolic resin after successfully with- 
standing exposure in the open for over a 


year. 


Model 14-9 Bellanca Cruisair wing panel 
bonded with low temperature phenolic 
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Synthetic Resins 
In Construction 


B y H. N. HAUT , Bellanca Aircratt Corp. 


PARTI... 


In part I, appearing in the March, 1942, 


issue of AVIATION, the author described the background 
of modern wood construction. Now, in the following 


article, some interesting and useful test results of syn- 
thetic resin bonding in wood construction are discussed. 


still best illustrated by examining a 
typical stressed skin wing or a typical 
monocoque fuselage, of metal. It is seen 
that even the most ingenious design can- 
not avail itself of the full compressive 
strength of the metal, which fails by 
local buckling before the ultimate metal 
strength is reached. We, therefore, 
find a variety of stiffeners, in the form 
of angles, channels and corrugations, 
used to support the unstable skin. They 
must also be rigidly attached to the skin 
with closely spaced rivets and with a 
corresponding increase in the drag of 
the surface. 

Now Clark® has shown that for a 
given weight a thicker shell of lower 





density material without stiffeners will 
support a greater stress than a metal 
shell with stiffeners and upon this thesis 
is founded one of the plastic airplanes of 
today. Add to these findings the basic 
synthetic resin research results, a con- 
tinued improvement in the technique of 
forming, compound curves of plastics 
reinforced wood and a utilization of the 
plastic properties of the plastics, that is, 
its susceptibility to forming and to re- 
main formed (I refer now to the irre- 
versible thermosetting resins) and we 
have, by a natural succession of events, 
arrived at the plastic airplane. 


PLASTIC CONSTRUCTION 


There has appeared in the literature, 
descriptions of three plastic airplanes. 
Essentially all three are based on plas- 
tics bonded or plastics reinforced wood. 
True to tradition, one is reported to use 
a thermoplastic resin of the butecite 
type, and one a phenolic resin and the 
third a urea formaldehyde resin. 
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Briefly, the one using the butecite 
resin is constructed by impregnating or 
soaking thin veneers and by tightly 
winding them around mandrels or 
forms, the number of layers determining 
the strength of that portion of the struc- 
ture. ‘he mandrels and torms are then 
issembled and bound together by addi- 
tional veneers so as to form the skin 
and bind it to the component parts, in 
uch a way as to make the mandrels 
removable after the heat-treatment. 

Upon completion, the entire assembly 
is encased in a rubber bag from which 
the air is exhausted and is then placed 
in an autoclave and exposed to about 80 
or 90 lb, of steam pressure until the im- 
pregnated veneers are fused together. 
The mandrels and the outer surface of 
the structure must necessarily be treated 
to prevent the adhesion of the resin. 

The second is reportedly constructed 
by laying carefully fitted veneers, pre- 
pared with a liquid phenolic resin, on a 
male form and by subjecting them to 
mechanical pressure and simultaneous 
heat, while the third is prepared on a 
male form with a liquid urea resin and 
is then encased in the rubber bag’ fol- 
lowed by the autoclave treatment. 

The exact processes and methods of 
control of impregnation, pressures and 
densities are rather closely guarded 
manufacturers’ secrets. 

At this writing, none of the above air- 
planes have appeared on a production 
scale, and it is assumed that the usual 
problems of production, designs, and 
perhaps costs need to be overcome first. 

The conception of plastics and the 
uses of plastics in airplane structures do 


not entirely revolve around the moulded 
structures. There is another, more con- 
servative school of thought which bases 
its design on the utilization of natural 
wood where efficiency of design, ease of 
manufacture and sustained supply are 
controlling factors. This school also ad- 
vocates the use of prefabricated resin 
bonded and resin reinforced products, 
plywood, of course, being the most 
common. 

The use of wood and glue in aircraft 
manufacture is as old as the industry 
itself. 

As a structural material its value is 
undisputed. High strength, weight ratio, 
high resilience, corrosion resistance, 
ease and rapidity of fabrication on high 
speed machinery and the like, are all 
characteristics associated with wood. 


JOINT EFFICIENCY HIGH 


In the important matter of joint 
efficiency, wood again claims an advan- 
tage over the other materials. ‘The most 
perfect weld in a steel structure anneals 
and reduces the strength of the base 
metal adjacent to the weld. The rivet 
demands the sacrifice of rivet holes. 
ven the spot weld converts its area of 
wrought base metal to a casting with 
consequent reduction in strength. The 
glued joint does not require such sacri- 
fices. 

This optimistic picture, however, is 
not without its blemishes, since it must 
be recognized that the many advantages 
of wood have been offset to a great ex- 
tent by the lack of permanent dependable 
joints in component parts. The great 

(Turn to page 210) 
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Fig. 1. Typical bonding shear test speci- 





Fig. 2. Results of comparative shear tests on resin plastics 


1. Plastics bonds heat-treated four (4) hours at 140° F. (60° C.)...2. Casein joints 
in clamps overnight at room temperature 86° F. (30° C.) then aged 10 days... 


3. Each*value listed below represents the average of from 3 to 10 individual tests. Materials Direction 
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Twenty-five years’ 
experience in 
Aircraft Plywood 


Our engineers are experienced in the 
application of plywood to aircraft and 
can give you immediate and valuable 
aid on your problems. Write today 
and make arrangements for a confer- 
ence with a Crescent Panel Co. engi- 
neer—no obligation on your part—we 
simply want the opportunity of show- 
ing you how we can help you now. 
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PANEL CO. 


INCORPORATED 
Hot Plate Laminated Plywood 


3131 W. MARKET ST. 
LOUISVILLE, KY. 











A 6-biade 
made by de Havilland. 


De Havilland Developments 


The first details on two new develop- 
ments in all metal propellers made by 
the de Havilland Aircraft Co., Ltd.. 
have reached us from England. One is 
a 4-blader for use on engines of 2,000 
hp., and over such as 
Avro Manchester, one of the RAF’s 
heavy bomber types. The other is the 
de Havilland counter-rotating propeller. 
Both are constant-speed, full-feathering 
types. 

With the advance in higher powered 
supercharged engines for operation at 
great altitudes, three blades cannot pro- 
vide enough “bite” to work effectively 
in the rarer atmospheres, uniess the pro- 
peller has so large a diameter it cannot 
be accommodated by normal landing 
gear. 

An important feature is the use of 
metal blades. Not only does metal make 
possible the thin blade sections necessary 
for obtaining the last ounce of efficiency, 
and the relatively small blade roots 
which permit use of a correspondingly 
small hub with reduced weight 
cleaner spinner profiling, but also in- 
creased serviceability and conservation. 
It has been found that in forced land- 
ings with landing gear retracted, such a 
sometimes occur in active service, the 
strong malleable duralumin blades can 
be relied upon to bend backward and 
form skis, protecting the main body of 
the engine and the whole airframe, thus 
localizing the damage. As for the blades 
themselves, 80 percent of those which 
are damaged in crashes or gunfire (in- 
cluding those “holed” by bullets) are 
salvageable and go back into service. 

In the de Havilland 4-blade series the 
maximum diameter is 16 ft. Other sizes 
are being built to cover the range of 
operational horsepowers. The 6-blade 
contra-rotating propeller is one of the 
latest developments from the de Havil- 
land factories and represents the most 


‘ ; 
are installed on the 





contra-rotating propeller 





De Havilland 4-blade propeller for 
2,000 hp. engines. 


advance since the 
firm first controllable 
pitch propeller in England on July 30 
1935. The purposes of the contra-prop 
he le familiar in recent dis- 
cussions in the technical press (see 
AVIATION, Oct., 1941, p. 127). An im- 
portant advantage is that the counter 
htens out the slipstream, 
ating swing at take-off. 
Havilland 6-blader, funda- 
lesign features of the earlier 
and de Havilland propellers 
notably the light alloy 
with upended root, the 
blade anchorage, and the transmission 
of torque and centrifugal loads through 
spider and barrel structures. The re- 
sultant compactness of the hub assembly 
is notable. No details of sizes and horse- 
power capacities are available at present. 


roduced their 











nientz 
Ha 
are retained, 


hla 
forged blade 


Blanket Protection 
From Shrapnel 


A protective blanket of animal hair 
mat, about one-half inch thick, glued 
directly to a factory window, has been 
tound to offer almost perfect protection 
against flying glass, shrapnel and bom! 
splinters, according to tests conducted 
by the U. S. Army at Patterson Field. 
Ohio. 

Invented by H. G. Mathews of Brown 
& Mathews, Inc., 122 West 42nd St.. 
New York. N. Y., builders of the Ed 
Aircraft plant id, the pro- 
backed by wire mesh. 
The glass with this combination was 
smashed with a sledge hammer bullets 
were fired through it, and finally the 
Army tested it with 8 lb. of T.N.T. 
Every test is said to show the same re- 
sult. The glass broke, but it did not 
spread, scatter or pierce the protective 
mat. The explosives dented the sash 


but no shrapnel 








tective device is 
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Or other missiles pene- 
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trated. The conclusion reached by rank- 
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Convoy of Commerce 


Off shore... above coastal sea lanes... 
among islands...Lockheed Hudson 
bombers fly guard over ships that carry 
men and supplies to all our fighting fronts. 


These vigilant sentinels are heirs of the 
first Lockheed Hudson—first American 
ship to serve with Britain’s Coastal Com- 
mand. In structure, they are the same 


tough transport design that needed few 


changes to become a famous bomber. 


LOOK TO Lockhctdd or 


In armament, they are superior...re-armed 
and turreted to take full advantage of 
the lessons of total war. 

In tradition of performance, they live up 
to the reputation of the Hudsons that 
helped perform the miracle of Dunkerque 
...smashing hard, smashing often, to 
crush our Axis foes. 


cece for Protection today 
and Progress tomorrow 


LEADERSHIP 





j 
47S LOMING! 


Hudson Reconnaissance Bomber « Lockheed Aircraft Corporation « Burbank, California 
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important factor in any action against the enemy is freedom from interference 


n communication. Breeze Radio and Ignition Shielding makes possible undis- 


torted reception and transmission of messages from aircraft to ground under all 


operating conditions. An early Breeze development, this ignition and secondary 


system shielding is used today on all types of American military and naval air- 


craft — is daily playing a vital role in helping America gain supremacy of the skies. 


With all its plants in full production for the needs of national defense, Breeze 


is turning out in quantity the equipment which will give America victory in the 


air, on land and on the sea. 
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ing Army officers, industrial executives 
aml others present, it is reported, was 
that a factory so protected would be 
safe from anything save a direct hit 
from a bomb. 

further virtues reported of the pro- 
tective blanket are found in the fact that 
it can be applied to each sash separately 


Window sash fitted with protective mat 
showing results of T.N.T. and gunfire 
tests. 


so that normal ventilation is possible ; 
mustard and other poison gases do not 
penetrate, and it is easily removable 
when no longer needed. 


Patents Review 





The following recent patents on avia- 
tion developments have been announced 
by the U. S. Patent Office: 


Aircraft Control. No. 2,274,571. Walter 
Wisk, New Britain, Conn.—A_ control 
mechanism for aircraft, having a fuselage 
and at least two wings pivoted thereto, 
comprising a pair of spaced operating mem- 
bers respectively connected to said wings. 
Each of these members is movable in one 
direction for imparting movement to the 
wings and with other devices that when 
so moved other member moves in other 
direction, together with other various move- 
ments. 


Aircraft Wing Structure. No. 2,273,919. 
George A. Allward, Hagerstown, Md., as- 
signor to John F. Neary, Jr., trustee.—A 
structure for aircraft wings and the like, 
comprising a hollow shell of airfoil contour 
consisting of upper and lower half shells. 
These are connected, each comprising a 
plurality of layers of plywood bonded to 
each other, and are of progressively de- 
creasing lengths longitudinally of the wing 
so as to progressively overlap from the butt 
toward the tip of the wing. Each layer ex- 
tends chordwise of the wing from the 
leading edge thereof to provide a shell wall 
of substantially uniform thickness at any 
transverse section therethrough. 


Variable Airfoil. No. 2,273,881. Donald 
J. Naumann, Inglewood, Calif.—An airfoil 
having a chamber extending from its trail- 
ing edge forward, a flap normally seated 
within the chamber, roller carriages on 
said flap, a track comprising rails seated 
within chamber upon which the carriages 
are mounted to ride . .. and means for 
moving airfoil along the track. 


(Turn to page 220) 
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Gun Barrels—All Calibers 
. 
Gun Barrel Rifling 
6 
Connecting Rod Bearings 
* 
Piston Pin Holes 
az 
Step Holes—Several Diameters 
oe 
Cam Shaft Bearings 
* 


Deep Blind Holes—to Within 1/16” 
of the Bottom 

































Work Still on Boring Machine 
or Grinder 


. 
Carburetor Bodies and Valve 
Sleeves 
. 
Engine Cylinders and Liners 
+ 
Parts Too Heavy to Be Brought 
to the Gage 
. 
Bores Too Small to Be Checked 
Otherwise 
° 


Highly Finished Bores Vulnerable 
to Scratching 


w SHEFFIELD 


ee. 6 oe 


Formerly—The Sheffield Gage 0 
Gage Divuacon - DAYTON, OHIO, U.S.A. 
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SPECIFIC APPLICATION 
Emerson-Electric Motor for hy- 
draulic power unit in Airplane 

- Gun Turret. 2 hp. at 4000 rpm 24 
volt D. C. Weight 19 Ibs. 


| 
EB MERSON ELECTRIC Offers the Aviation Industry 


CO-ORDINATED PRODUCTION SKILL AND FACILITIES 


HE immediate, direct value to you of Emerson-Electric’s 51 
years’ motor-building experience cannot be estimated— 
until you use it! To ack 


moder 
ona fgets problems—getting answers with certainty as Soo 


Aviation is daily proving this value to itself—turning to Emerson- 


and speed in terms of motors correctly designed and precision cient s 
built to do their required jobs. | That’s 


AIRPLANE MOTORS COMING OFF THE LINE anes % 
Emerson-Electric Aircraft Motors are already being produced Berges 
FACILITIES FOR for Airplane Gun Turrets, Hydraulic Units, Fuel Pumps and Tab 
QUALITY PRODUCTION Controls; also with built-in gear reduction and limit stop. 


Co-ordinated for high-speed Consult Emerson-Electric — FOR ENGINEERING SERVICE — FOR 
precision production— Emerson- PRECISION-BUILT AIRCRAFT MOTORS! 
Electric’s manufacturing facili- 


ties are available for aviation THE EMERSON ELECTRIC MANUFACTURING CO. 
requirements. ST: LOUIS e Branches: New York e Detroit e Chicago 


EMERSONPESELECTRIC 


—_. — 
5 H. P. and Smaller ELECTRIC MOTORS FOR AIRCRAFT 5 H.P. and Smaller 
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WHEN YOU'RE STRIVING FOR PLANT EFFICIENCY, 


Dont Forget the Locker Room 











..- equip it with Berger Steel Lockers 


To achieve full speed in war output, a clean, 

modern locker room is almost as important 

as good materials, modern machines or efh- 
cient systems. 

That’s where Berger Steel Lockers can help— 

more than you may think. 

Berger Steel Lockers provide safe, easy-to-use, 
compact storage for employ- 
ees’ clothing and possessions. 
Like all Berger Steel Storage 
Equipment, they’re strong, 
fireproof, easy to erect, easy to 
dismantle and reassemble with 


s 
4 
STEEL STORAGE 


% EQUIPMENT 


Single Tier Lockers 





Double Tier Lockers 








high salvage, flexible in layout and long life. 


Berger engineers—with more than 50 years of 
experience—know industrial storage needs. 
They can design for you the best layout of lock- 
ers, shelving, racks, bins, cases and benches for 
greatest efficiency—to obtain speed in stocking 
and issuing of materials, parts, tools and dies 
—to save valuable time in operations—to reduce 
losses due to damage in storage. 


Right now, Production for Victory demands all 
our tremendous output for war industries. If 
you are engaged in the production of vital needs, 
our engineers are ready to assist you immedi- 
ately, and we shall exert every facility to sup- 

ly the equipment you need. In any event, we 
shall be glad to send literature showing the 
complete Berger line for future use. Write us. 





BERGER MANUFACTURING DIVISION 
REPUBLIC STEEL CORPORATION 
Canton, Ohio 








Small Parts Case 


Stacking and Nesting Box Work Bench 
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Closed Type Shelving 





——— 
LTT ty 
ed Lt |) eT 
a —— Ss $8ee 
—t—t_l_iit | | | ees 
|S Soe eee cee eet 


] i] 

Se FOme teee ieee 
hee PTT ALL 
seme 





| 


et my see 

Oe 
gees ise a 
see 


Bin Type Shelving 


Ledge Type Shelving 
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ool Room Shelving 
Tool Storage Units 
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SKETCH BOOK 
of Design Detail 
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\ 
“., The landing gear, left, NS 
of the Fleetwings train- 
er is of the fixed type.- 
Fitting "A’’ is inserted 


into a well structure in 





















~ 


the wing. Four through 
bolts hold it in place 
by passing through the 
holes ''B". The bottom 
section of the strut 
"C" is built up of 
welded sections. 
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On this and on the page opposite are the two halves of the 
nose section of the Martin 167-W Maryland fuselage, the 


nose of each half pointing inward toward the other. These 
two sections, utilizing channel bulkhead rings and riveted 
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A view of the rear cockpit of the Fleetwings stainless steel trainer 
shows the engine controls "A" 


hot air cabin heater. "E"’ 
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above, 
and the electrical conduit ''B’ to the instru- 
while "'D" is the 
the selector 


and aileron control torque tube is at “C”, 
is the aileron trim tab control and "'F 


switch for the radio. Forward position of the switch is for the intercommuni- 
cation phone, while the rear position is for regular broadcasting and receiving. 
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dural, are assembled separately in jigs which facilitates 
the installation of controls and interior parts. The two halves 
are then fitted together and become a completed nose sec- 


tion. The pilot's controls are at "A". For emergency use, 
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The engine instaliation, left, in the Fleet- 
wings model 33 trainer utilizes a truss- 
type, welded steel tubing mount "A". It 
is attached to the firewall at four points 
on either side, as at "B", and supports 


W- the engine at four points, two of which 
—o are shown at "C", through rubber shock 
ei mountings. The carburetor air intake is 
‘ys at "'D", carburetor at "E", and the in- 
~_ take manifold to the cylinders at ''F’’. 


Exhaust manifold is at "C”. 





The back and bottom of the Vought- 
Sikorsky VS-44-A pilot's chair, right, is 


constructed of corrugated aluminum 








he alloy of trapezoidal cross-section. The 
oF arms "A" are pivoted to swing back as 
ni illustrated by the left arm of the seat. 
g- The whole seat is mounted on rollers 


In the Morton 90-F cabin plane, the main landing gear strut, 
"B' which run on a track in the floor of 


above, is hinged to the fuselage structure which is welded 
the ship. 


X4130 tubing. As shown in the drawing, part of the landing 
loads are absorbed through the flexible shock cord by which 
the strut ends are attached to the fuselage keel. 


Wd 
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the controls marked "B" and "C" are operated by the bom- ment to the right of the bombardier. The bombardier, 
bardier who sits in front of the pilot. "C" are the pedals _ incidentaly, sits on a crew seat which slides forward toward 
which, like the other emergency controls, are hinged, and the nose of the bomber, the normal position. Control con- 
when not in use are clamped to the side of the compart- nections are not all assembled at this stage of construction. 
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Vougsht-Sikorsky 


Uses VICKERS 


HYDROMOTIVE 
CONTROLS 


Vickers Hydromotive Equipment is used on many of the 
most modern airplanes. The Vought-Sikorsky “Corsair” 


illustrated here is representative. 


Vickers Hydromotive Controls are high pressure oil 
hydraulic controls that are so widely used because they 
do the job dependably, smoothly and accurately ... no 


matter how severe the service. 





VICKERS Incorporated 


1462 OAKMAN BLVD., DETROIT, MICHIGAN 
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Engineers and Builders AV: 
Oil Hydraulic Equipmé 
Since 1921 

















Above is a cutaway drawing of the Escher Wyss variable-pitch propeller hub, a Swiss design 
which operates as follows: The single piece hub-casing "A" encloses all the moving parts 
and the hollow central tube, ''B" which offers the possibility of firing through the hub, and 
on which is mounted a fixed piston ""C". The adjusting cylinder "D" moves over the piston 
"C" under controlled oil pressure to one or the other side of the piston. This cylinder is 
automatically controlled by the constant speed governor pump, and reaches either face of 
the piston through corresponding bores in the central guide tube "B". The locking device 
is accommodated in the interior of the adjusting cylinder. The connecting links “E" cause 
direct turning of the blade holder "F". Blades can be unscrewed. without dismantling 


the control apparatus. (See article, page 100.) Fleetwings’ stainless steel trainer is shown 


at left. The side fuselage panels, engine 
cowl and wing nose section have been 
removed to show the structure beneath. 
"A" is the engine exhaust cowl and "B" 
the oil tank with inlet and outlet pipes 
"C" (severed at the ends in the draw- 
ing). The pipe “D" is part 
of the cockpit heater sys- 
tem which carries hot air 
from around the exhaust 
collector ring into the 
heater pipe "G". "E" is. 
the battery and "F" the 
fuel tank which is an in- 
tegral part of the center 
wing section. Engine con- 
| Iii trols are at "H" and elec- 
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AEROQUIP SELF-SEALING COUPLINGS 
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“How come,” you say, “that so many 
Weston Instruments manufactured ten, 
twenty or even fifty years ago are still 
giving dependable service throughout in- 
dustry?” 

For the answer . . . first consider the 
backbone of these Wrstons. Despite their 
advanced age ... the magnets have re- 
mained unchanged . . . the strength of 
the magnetic field remained constant. 
Neither time, temperature variations, 
vibration, nor external demagnetizing 
influences have had any effect. Thus, with 
their full strength “kept in,” errors due 
to weakening have been “kept out.” 

The secret of the permanency of WEsTon 


magnets dates back over a half century 


--- HOW PERMANENT THE MAGNET! 


ago... when in the middle 80's Dr. Weston 
established the basic principles of design, 
and manufacturing control, which first 
gave the iron horseshoe perpetual mag- 
netic life. And it is these same funda- 
mental principles which still give mag- 
nets this essential quality of permanency 
... even when modern materials are em- 
ployed. 

So today, at Weston, these same basic 
principles are faithfully carried out. . . 
to give magnets the same lasting perma- 
nency .. . to provide the same life-expec- 
tancy . . . to all instruments which bear 
the WEsToN name. Weston Electrical In- 
strument Corporation, 616 Frelinghuysen 
Avenue, Newark, New Jersey. 





Justruments 


cArcra FT INSTRUMENTS 
- LABORATORY STANDARDS . 
SPECIALIZED TEST EQUIPMENT 


ELECTRIC TACHOMETERS . . . DC, AC, AND THERMO SWITCHBOARD 
PRECISION DC AND AC PORTABLES INSTRUMENT TRANSFORMERS 
LICHT MEASUREMENT AND CONTROL DEVICES .. . EXPOSURE METERS . 


4ND PANEL INSTRUMENTS 
SENSITIVE RELAYS 
Di4lL THERMOMETERS 
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Disconnecting Hangers 


With the clearance heights of both 
military and commercial hangars rang- 
ing from 35 to 50 ft. for the larger air- 
planes, an important development in 
connection with the lighting of these 
hangars is the Thompson Disconnecting 
and Lowering Fixture Hangers. Made 
by the Thompson Electric Co., 1101 
Power Ave., Cleveland, Ohio, the 


Thompson hanger is essentially an over- 
head disconnecting switch actuated by 
the regulated pull and release on a light 
chain or 4 in. aircraft cable which per- 
mits one-man operation. The device has 
been used by the heavy industries since 
1911, but one of the latest developments 











New Products 








is the application to obstruction marker 
lights for use on high stacks, towers, 
buildings, etc., adjacent to airfields. 
Company says it may be installed on 
both new and existing structures at 
reasonable cost and then serviced with 
safety at low cost without need of 
skilled men, or subjecting them to risks 
formerly involved. For hangar use, the 
Thompson fixture eliminated necessity 
of clearing floors so that elevating 
towers or ladders may be moved into 
place.—AviatTion, April, 1942. 


Electric Etchers 


Announcement is made of electric 
etchers of special design now added to 
their line by the Breuer Electric Mfg. 
Co.., 5100 N. Ravenswood Ave., Chicago, 
Ill, Made in various models, these etch- 
ers are specially adapted for marking 
dies, tools, and other portable equipment 
for easy, permanent identification of all 
smooth-surfaced steel, iron and their al- 
loys. Called the Tornado Electric 
Etcher, it includes tools, switch, indi- 
cator lamp, cords, etc., all of which are 
contained in a compact, portable case. 
It is made for both light and heavy etch- 





ing. A red light tells operator when 
switch is on, which is turned to desired 
etching heat. Model A weighs 16 Ib.; 
Model B, 29 Ib.—Aviation, April, 1942. 


Screw Gage 


A handy American National Stand- 
ard Screw Gage for calibrating both 
wood and machine screws, in sizes from 
No. 1 to 12 inclusive, is now being offered 
for free distribution by the Dayton 
Rogers Mfg. Co., Minneapolis, Minn. 
Having two sets of graduations, the one 
on the left of the angular slot instantly 
gives number or size of wood and ma- 
chine screws, while graduations on the 
right record diameter size of various 


round stock from 7s to + in. Although 


the gage is graduated in z in., a ey in. 











graduation is very easily estimated. 
Gages are accurately made from .165 in. 
thick good quality flat steel, carefully 
die cut to size and so finished as to pre- 
vent rusting. Free on request on com- 
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pany letterhead. 


Thompson "RotoValve" 


Designed to prolong exhaust valve life 
in aircraft engines operating in extreme 
service conditions, a “RotoValve” has 
been introduced recently by Thompson 
Products, Inc., Cleveland, Ohio. A spe- 
cial locking device at the tip, shown in 
the drawing, permits the valve to rotate 
slowly in the guide without interfering 
with normal operation. This device frees 
the valve stem from the retainer as valve 
is opened. Forces inherent within in the 
valve train induce slow rotation, which 
produces a light lapping action on the 
valve and block seats. Seat and stem 
deposits are thus said to be removed 
before the -accumulation at these points 


Guide 









} 
| 
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Valve stem 
Retainer 
lock 0003-0005 
clearance 
when valve 
is seate 


Tappet 
Spring cap 
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can cause blowby or sticking. In addi- 
tion, if blowby does exist at the seat due 
to block distortion, etc., no one point of 
the valve face is continuously subjected 
to the high temperature gases, prevent- 
ing local overheating and guttering of 
the sealing surface. Dynamometer and 
road tests are said to have proven this 
design will increase valve life 2-3 times. 
—AVIATION, April, 1942. 


Galvalloy 


A new metal alloy, Galvalloy, recently 
introduced by Metalloy Co., Box 3093, 
Terminal Annex, Los Angeles, Calif., is 
reported to obtain a perfect soldering 
bond with aluminum or aluminum alloys 
without use of flux of any sort. It is 
also said to bond practically all types of 
metals, allowing the bonding of alum- 
inum or aluminum alloys to these other 
metals. The alloy may be used for many 
purposes, it is claimed: In foundries 
where aluminum castings are made for 
filling blow holes or defects; as a pro- 
tective coating on welded seams, or 
other areas where a non-corrosive coat- 
ing is needed. Under ocean atmospheres 
after 4,000 hr. exposure, company says 
no discoloration or corrosion appeared.— 
Aviation, April, 1942. 


“Grass Blitzer" 


Operating efficiently at 20 mph. a 
gang-mower, cutting a swath of 21 ft. 
2 in., is said to have the enormous capa- 
city of 46 acres per hour, or 368 acres 
per 8-hr. working day. Developed by 
engineers of Worthington Mower Co., 
Stroudsburg, Pa., the Grass Blitzer is 
hauled by a fast, powerful tractor, and 
should be of immense importance to our 
rapidly expanding air program. The 
great speed of the mower, allowing fre- 
quency of cut, develops a thick, dense 
turf essential on airfields to keep down 
the dust during take-offs and landings. 
In addition, regular cutting tends to 
eliminate wheel marks in the grass 
caused by planes which are dead give- 
aways to enemy observation and which 
can be photographed from as high as 
30,000 ft. The dense turf also helps to 
absorb rainfall, a factor in preventing 
water remaining on the surface.—AvIiaA- 
TION, April, 1942, 
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Toledo Scales 


For weighing the future in favor of 
the Allies, the Toledo Scale Co., Toledo, 
Ohio, offers a special line of scales to 
production departments and laboratories 
of aviation plants. Among the devices 
comprising the line are the high capacity 
dynamometer scales which measure 
torque produced by engine when con- 
nected to a dynamometer or other power 
absorbing instrument. Capacities range 
from 3,000 to 15,000 Ib. Another model, 
the piston ring testing scales—fan type 
for diametrical test of piston rings—de- 
termines pressure needed for compress- 
ing piston ring to certain diameter or 
tolerance between the ends. Capacity to 
30 lb. Others included are combination 
spring tester scales to test variety of 
springs in compression and some in 
tension, which handle, on separate plat- 
forms, two classes of springs—from 10 
to 150 lb. and from zero to 10 Ib.; air- 
plane weighing scales for landing wheels 
(see photo), rail wheel, nose wheel loads 
and for entire planes, having a capacity 
of 10,000 lb.; fuel consumption scales 
for determining number of revolutions 
made, and time required, for aircraft 
engine to consume _ predetermined 
amounts of fuel by weight under various 
load condition.—AviaTion, April, 1942. 


improved Turret Tool Post 


An improved Mastercraft turret tool 
post has just been built by F. & M. 






























Sales Co., Hollywood, Calif., who state 
that this post has been streamlined, 
lightened in weight for faster action, 
and includes many new exclusive fea- 
tures. Precision manufacturing methods 
are said to render all parts interchange- 
able, permitting user to set aside tool 
block with all tools in place for future 





use, while another block is being used 
on same post. Many difficult tool set- 
ups can thus be preserved for subse- 
quent runs with much saving of set-up 
time, it is claimed. Mastercraft 4-Way 
Indexing Turret Tool Post is made for 
use on 10 in. South Bend, 9 in. Work- 
shop, and similar lathes, as well as for 
small screw machines. Socket screws in 
place of standard set screws, finish of 
durable gun-metal, chromium plated 
handle with swiveling ball are other in- 
novations. To insure accurate indexing 
in all four positions four precision steel 
balls are employed in the block.—Avia- 
TION, April, 1942. 
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0-CE COMPRESSORS TO DEFENSE INDUSTRIES 


EIGHT 6,000 C.F.M. COMPRESSORS 
RUSHED TO EASTERN SHIPYARDS 
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Model Noted For Dependability 
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NEW YORK—Familiar equipment 
in aircraft factories, new shipyards 
and other defense plants are Chicago 
Pneumatic O-CE Horizontal-Duplex 
Compressors. Sound in design and 
ruggedly built, these popular com- 
pressors are ideal for continuous, 
heavy duty operation. The large 
effective area of their well-known 
Simplate Valves insures minimum 
power consumption. Their five-step 
regulation, low maintenance cost, 
outstanding reliability and other CP 
features make them the logical selec- 
tion for plants which must have de 
pendable, 24-hour-a-day air power. 


GP. 
















A SYNCHRONOUS MOTOR-DRIVEN 
O-CE Compressor, 800 c.f.m. piston dis- 
placement, in a well-known aircratt 
plant. Simple, efficient, five-step regu- 
lation varies the output to meet load. 


WITHIN A FEW MONTHS, tnirty- 
five Chicago Pneumatic O-CE Hori- 
zontal-Duplex Compressors were in- 
stalled in well-known shipyards. This 
popular compressor is available in 
capacities of 350 to 10,000 c.f.m. —> —————— 


ACTUAL MEASUREMENTS PROVE marc 


Simplate Valves, with their annular ports and 
straight, uniform lift, possess the greatest 
effective area for a given valve diameter, thus 
assuring lower power consumption. Straight 
valve lift, together with low cir velocities re- 

sulting from large effective area, account for 

the remarkable endurance of these valves. 
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- CP FLOOD SYSTEM OF LUBRICATION 
assures maximum reliability. No pump or 
other working parts to fail and endanger run- 
ning gear: no small oil lines to clog. This 
method provides all bearings with a copious 
supply of oil which also serves as a coolant 
and returns to the sump to be used again. 


A MAIN BEARINGS cf two-piece design are 
easy to align and adjust—verticaily by shims. 
and horizontally by wedges. Can be adjusted 
with the machine in opercticn: can be removed 
and replaced without lifting out the shaft. 











CHICAGO 


AIR COMPRESSORS 


- ALSO: Pneumatic Tools, Electric Tools, Rock Drills, 
Hydraulic Aviation Accessories, Diesel Engines 
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KINNER MOTORS, INC., GLENDALE,. CALIFORNIA 
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Friez Flight Analyzer 


The Friez Flight Analyzer, No. 640, 
has been especially planned by J. P. 
Friez & Sons, Div. of Bendix Aviation, 
jaltimore & Central Aves., Baltimore, 
Md., to chart the altitude of aircraft dur- 
ing flight in terms of barometric pres- 
sure. In addition, electrically actuated 
operations pens record time during which 
any particular equipment is used. For 
detailed study of routine airline flight 
operations, including rate of climb, rate 
of descent, and employment of naviga- 
tional equipment, this instrument is said 
to be valuable. Altitude pen is controlled 
by Friez evacuated diaphragm with spe- 
cial temperaure compensation. Opera- 
tions pens are atcuated by electro mag- 
nets connected with switching mechan- 
ism in the aircraft. These pens are best 
employed in giving record of operation 
time of the gyro pilot and radio trans- 
mitter but any such “off-on” or “up- 
down” equipment such as de-icers, flaps, 
wheels, etc., may be logged, it is claimed. 
Charts, size of file card, present com- 
plete picture of flight data for analysis 
or meteorological purposes. All acces- 





sories are carried within instrument case. 
Size of No. 640 Flight Analyzer is 
83x54x23 in. and net weight is 33 lb.— 
Aviation, April, 1942. 


Watson-Stillman Press 


An improved 50-ton straightening 
press is being manufactured by The 
Watson-Stillman Co., Roselle, N. J. 
Through use of a manually movable 
work table 4 ft. long and 144 in. wide, 
with a travel of 24 in. governed by a 
large handwheel, work can be quickly 
and accurately positioned, company says, 
with resultant reduction of time wasted 
in moving the piece to be straightened. 
Machine is used for straightening rods, 
bars, tubes and structural shapes. It 
has a 20 in. opening and 14 in. stroke. 
By sliding work table to extreme end of 
travel, a 12 in. gap is obtained. Ad- 
vance speed is 109 in. per min., pressing 
speed 18 in. per min. and return, 90 in. 
per min. A single hand lever gives ex- 
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WAT SON- 


STILL MAN 


tremely sensitive control. Floor 
required is 5x44 ft.; height is 8 ft. 7 in.; 
approximate total weight, 12,000 Ib. 
Operation is by an oil gear DHG pump 
driven by a 5 hp. motor.—AvIATION, 


April, 1942. 
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Fletcher Pilot Seat 


Approved and in production for in- 
stallation on Air Corps equipment is a 
new type pilot’s seat being made by 


Fletcher. Aircraft, Manufacturing Div., 
625 N. San Fernando Rd., Burbank, 
Calif. The Fletcher plastic bonded ply- 
wood seat is interchangeable with other 
seats built to AN 7505 specifications, it 
is said, and because of its plywood con- 
struction metal formerly used in 

can be released for other purp 
Aside from metal fittings, the Fletcher 
seat is made entirely of plastic bonded 
plywood. Weight and load characteris- 
tics are claimed to compare favorably 


with those of metal equipment. Con- 


seats 
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Tenite Tubing 


Transparent seamless tubing, ranging 
to ¥% in. in diameter, is 
now for immediate delivery, 
distributed by Julius Blum & Co., Inc., 
532 W. 22nd St., New York, N. Y. Ex- 
truded in continuous lengths by Ex- 
truded Plastics, Inc., Norwalk, Conn., 
from a cellulose acetate butyrate 
ula of Ter produced by Tennessee 
Eastman Corp., Kingsport, Tenn., the 
new tubing may be readily bent, formed 
or curved to fit almost any condition, it 
is claimed. Weld marks and joints are 
eliminated in the fabrication of Tenite 
tubing, and the ends may be adjusted to 
standard fittings with the 
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Large 
thickness of 


.0625 in., can be threaded with standard 


copper 
diameter tubing, with wal 


tools. Sizes up to 3 in 


thread-cutting 4 in. 
wall thickness of .035 


in diameter, with 
in., are stocked in long length coils: 
over 3 in. diameter is stocked in 12 in 


lengths.—AviaTion, April, 1942. 


New Products 


Fibronized Koroseal Tubing 


‘ 


electrical insulation 
use is Fibronized Koroseal Tubing de- 
signed by Irvington Varnish & Insulator 
Co., 6 Argyle Terrace, Irvington, N. J 
Developed by Irvington’s Fibron Divi- 
sion from Koroseal, a Goodrich product 
advantages of the new insulation include 
and outside smoothness, excep- 

y, and close manufacturing 
i It is also said 
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Drilling Plexiglas 


DRILLS 
ORULE £148 ALL MACHINE TOOLS, SNOULO NAVE 
A G@CRAPING RATNER THAN A CUTTING ACTION 
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Drills for PLEexicLas should be 
ground with very little “lead” to re- 
duce danger of tearing the plastic. 
The new 48-page PLExiIcLAs Fabricating 
Manual explains this fabricating tip and 
suggests hundreds of equally valuable short- 
cuts for speeding the production of PLEx!- 
cLas military, naval, and defense units. 

As pioneers in the field of acrylic plastics, 
Rohm & Haas is glad to pass along this in- 
formation so that each piece of PLEXIGLAS 
can play its full part in the defense program. 
Write for your copy today. 





THE CRYSTAL-CLEAR ACRYLIC PLASTICS 
a NS SS 


PLEXIGLAS 


RODS 


CRYS TALITE 





MOL N POWDE 


ind CrystauiteE are the trade-marks, Reg. U. S. Pat. 
» Jor the acrylic resin thermoplastics manufactured by the 
Rohm & Haas Company. 


HIs picture graphically illustrates the tre- 
ab po im portance of permanently trans- 
parent PLEXIGLAS in modern aircraft. 
Through clear PLEXIGLAs sections that are able 


PLExicLas 
OF 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, 


Manufacturers of Leather and Textile Specialties and Finishes. Enzymes. . Crystal-Clear Acrylic Plastics. . Synthetic Insecticides . . Fungicides. . and other Industrial Chemicals 


PHILADELPHIA. P4. 


to withstand the most powerful air pressures 
the bombardier of this Douglas bomber enjoy 
maximum vision in every direction. PLEX! 
GLAS ls aviation’s standard transparent plastic 
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FIGHTING POWER 


White-Rodgers offers entirely new 





developments in aufomatic tem- 


perature modulation equipment 


for the control of — 


1. ENGINE COWL FLAPS (BOTH AIR 
AND LIQUID COOLED). 
2. OIL COOLER SHUTTERS OR FLAPS. 


3. CABIN TEMPERATURE (BOTH SUPER- 
CHARGED AND NORMAL). 


4. CARBURETOR AIR TEMPERATURE. 


MAKE THEM MORE & MORE AUTOMATIC! — 


I 





TD + egoer 
sag &# 
iy 


e + % yd Bi, 
ih OO A Bic” 7 se ; e"% 
ag js 1 : a i ae * 
Ki d igo * é 2 








WHITE-RODGERS ELECTRIC C0 


SAINT LOUIS, MISSOURI 


Official Photo, Courtesy, U- 5 Ne 
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New Products 


to have excellent resistance to acids, 
alkalis, solvents and heat, to be fireproof 
and to possess an insulation resistance 
of infinity after 16 hr. at 90 percent R.H. 


and 105 deg. F. A tensile strength of 
2485 psi, a dry dielectric strength (.022 
in wall thickness) of 1050 vpm,/a wet di- 
electric strength of 817 vpm after 24 hr. 
immersion is also claimed for Fibronized 
Koroseal.—Aviation, April, 1942. 


Lauxein 888 Glue 


A self-bonding casein construction 
glue, called “Lauxein 888” is being used 
for production of wooden wing spars 
and tail and rudder assemblies. Manu- 
facturing process involves the lamina- 
tion of wood with self-bonding 
struction glue to produce built-up spruce 
flange members for assembling into 
truss-like wing spars and tail and rud- 
der parts. Made by I. F. Laucks, Ltd., 
Granville Is., Vancouver, B. C., special 
procedures are followed in producing 
the glue. Before shipping from the 
plants, specially appointed inspectors 
must have watched every step of the 
manufactural and testing operations on 
each batch of glue, to prevent the slight- 
est deviation from specification require- 
ments. Every keg of glue leaving 
Laucks plants must bear the approval 
stamp of one of these inspectors. In the 


con- 


. 
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aircraft factories themselves, the glue 
is mixed in small quantities of about 10 
lb. of dry glue each, and mixing proce- 
dures and distribution of glue to points 
of use are rigidly supervised. Specially 
formulated small lots of this Laucks 
self-bonding construction glue have 
gone forward to air training centers for 
use in repair of aircraft.——AvIATION, 
April, 1942. 


New Dumore Motor 


An aircraft motor with a rating of 4 
hp. at 1500 rpm. has been built by The 
Dumore Co., 14th & Racine Sts., Racine, 
Wis. Incorporating a magnetic clutch 
and brake in its design, the clutch dis- 
engages the armature from the gears the 
instant the curcuit is opened and the 
brake brings the output shaft to stop in 
a fraction of a second, it is said. An en- 
tire series of twelve modifications of the 
motor, designated E2Y1PC, is available. 
It can be supplied with the basic motor 
only; basic motor with clutch; basic 
motor with single or double gear reduc- 
tions, and basic motor with single or 
double gear reductions and magnetic 
clutch. Possible applications for the 
motor are cowl and wing flap controls, 
oil cooler and aerial camera controls. 
Having an overall length of 8 in. and 


weighing 4 lb., motor is also available 
with ratings of 4 hp. at 1500 rpm.; 1/10 
at 200 rpm., and 4 hp. at 200 rpm.—Av1- 
ATION, April, 1942. 


Timber-Lock Platform 


Announcement has been made of a 
Timber-lock Skid Platform which does 
not make predominate use of steel. A 
unique interlocking woodweld process 
ties supporting leg runners and deck 
boards into one inseparable unit, manu- 
facture says. The Timber-Lock, built by 
Redfield - Johnstone - McNevin, 142 
Chestnut St., Philadelphia, Pa., is of 


tough oak with hard oak leg beams 
tightly wedged into deep grooves entire 
length of platform. Deck and beams are 
bound together with cement-coated 
spiralled helical nails at double-rowed 1 
in. intervals. Legs are formed steel bars 
joined to beam by heavy forged steel 
bolts, and washers on top and bottom of 
bolts guarantee rigid clamp. Also under 
the leg bolt heads the large diameter 
steel washer provides wide bearing point 
and insures increased leg stability this 
company states. Available in all stand- 
ard sizes, plain or armored end, vertical 
or standard leg design, four or six leg 
construction.—AviaTion, April, 1942. 


Gun Chute Clips 


Designed to lessen the possibility of 
jamming and to speed removal of ma- 
chine gun ammunition chutes for servic- 
ing the gun and magazine, a new type 
quick release ammunition box clip is 


Feed Chute Quic 
Release Installation 


lease Installation 


now in quantity production by Burklyn 
Corp., Los Angeles, Calif. Principle ad- 
vantage of the Burklyn clips is their 














accessability and ease of drawing the 
pins, even with gloved hands, so that 
the chutes may be removed from the 
gun. Design of the Burklyn clips lessens 
the possibility of jamming, as the ejec- 
tion chute type clip provides a smooth 
“bridge” between the gun and the chute, 
over which the cartridge clips pass more 
smoothly than with conventional equip- 
ment. Units now in quantity produc- 
tion are designed for use with the M-2 
.30 and .50 calibre machine guns. They 
are fixed to the guns and the feed and 
ejection chute openings by means of the 
standard gun chute pins. Two spring 
loaded attaching pins, with finger pads 
to retract the pins, are contained in the 
housing. When the finger pads are forced 
together they release the chutes in- 
stantly—AviaTion, April, 1942. 


"Cold Treater" 


New industrial type sub-zero “Cold 
Treater” refrigerators maintaining tem- 
peratures down to —35 deg. F. for 
laboratory research and testing, produc- 
tion processing, aging, etc., are an- 
nounced by the Jewett Refrigerator Co., 
Inc., 42 Letchworth St., Buffalo, N. Y. 
Built in 3 and 6 cu. ft. capacities, a large 
single lid gives complete access to in- 
terior of the “Cold Treater” which is 
equipped with self-contained, trouble- 


free sealed condensing unit ready to 
plug in and use. Standard control main- 
tains temperatures from 5 deg. F. above 
down to 35 below. Cabinets are avail- 
able with any specialized types of con- 
tainers, racks or  shelves.—AvIATION, 
April, 1942. 


Safe Stamping Holders 


Developed for safety in hammer struck 


stamp impressions on steel products, 
James H. Matthews & Co., 3942 Forbes 
St., Pittsburgh, Pa., announce a steel 
stamp holding device. War industries 
required to stamp workmen identifica- 
tion, and other vital data, will find the 
stamping holder desirable from a time- 
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saver and safety factor, firm says. 
Adaptable for round or flat products, 
base of the holder is V-shaped, allowing 


a perfect right angle alignment of stamp 
when stamping round objects. Held in 
place by a “Shepherd Hook” holding 
device, stamp floats up or down in order 
to find its own location on varying di- 
ameters of round or oval shapes.— 
AviaTIon, April, 1942. 


Airport Center Strip 


Another pinch-hitter for the steel so 
urgently needed in armament is a new 
center strip for longitudinal and con- 
traction joints in airport runway con- 
struction. It is fabricated from asphalt 
mastic board in designs conforming to 
current standards and comes in any re- 
quired length punched as desired for 


dowel pins and stake holes. Center 
strip has high tensile strength which 
facilitates handling on the job and pro- 
vides a waterproof seal between slabs 
it is said. Keystone Asphalt Products 
Co., 43 E. Ohio St., Chicago, IIl., further 
claims that the material will not rust or 
deteriorate after years of service.—AvI- 
ATION, April, 1942. 


Crescent Truck 

Plants requiring lift-truck facilities 
may find type “LDLF” of the Crescent 
Truck Co., Lebanon, Pa., economical in 
cost and operation. This lift-truck for 
use with 7-in. hand-truck skids, is said 
to replace three to five hand truckers 
at a cost of one-third the wage of a 
laborer. Truck is operated by running 
platform under skid; several pumps on 
foot pedal raise skid a full three inches; 
load is lowered by means of release 
lever on dash, controlled by hydraulic 
check. This 2,500 lb. capacity mechan- 
ism, according to manufacturer, is 
available at little more than half price 
of other lift trucks.—AvraTion, April, 
1942. a 


H-B Relay 


Completely redesigned and improved 
to insure long life under severe condi- 
tions, a silent mercury plunger relay has 
been announced by the H-B Electric 
Co., 2530 N. Broad St., Philadelphia, 
Pa. Three important gains are said to 
result from the new design: The metal 
cap and support frame that held the 
mercury tube were eliminated, thereby 
releasing strategic materials for other 
war purposes; the mercury tube was 


New Products 
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“ BOEING FLYING FORTRESS 


| pada in touch with today’s swift-moving 


events is familiar with Boeing’s famous B-17 
Flying Fortresses. Their great range—their tre- 
mendous speed and bomb-load capacity play a 
vital role in Democracy’s battle. High above 
oceans, deserts, and mountains, these superb 
aircraft are carrying the fight to the backyards 
of dictators. 

Like many of our country’s foremost military 
aircraft, the Flying Fortresses are B. F. Goodrich 
equipped. In the air, B. F. Goodrich De-Icers and 
Bullet-sealing Fuel Tanks improve their perform- 


No. 2 of a a0ertea. 





ance. During take-offs and landings, Silvertown 
Airplane Tires and Expander Tube Brakes in- 
crease their safety of operation. 


More than 80 B. F. Goodrich aviation products 
are now in use on American military airplanes. 
B. F. Goodrich is also 
helping our commer- 
cial pilots increase the 
safety of flight. B. F. 

Goodrich salutes Boe- 
ing — makers of the 
B-17 Bomber. 
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How Expander Tube Brakes improve a 
pilot’s ground-control! 


N THE EARLY DAYS of flying, aircraft brakes were 
I patterned after automobile brakes. They were 
heavy—brake shoe clearances were not uniform, 
leading to uneven wear and a tendency to grab. Re- 
pairs and adjustments were needed frequently. 

When B. F. Goodrich developed the Expander 
Tube Brake, it was hailed as an important contribu- 
tion to the entire aviation industry. Greatly improved 
controllability of planes taxied against cross winds 

. take-offs and landings that are safer, smoother, 
have resulted where planes are equipped with E. T. 
Brakes. 


How the E. T. Brake Operates 


The Expander Tube Brake is attached rigidly to the 
wheel axle in service. It consists of a series of curved 
brake lining blocks that form a complete circle. 
These blocks are expanded radially to engage the 
inner surface of the brake drum, which is attached 
to the airplane wheel and revolves with it. 


Immediately inside this circle of brake lining 
blocks, securely placed between the blocks and 





MAKERS OF B. F. 
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GOODRICH TIRES AND OVER 80 RUBBER 
AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 
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brake frame, is a flat band-shaped tube of synthetic 
rubber, reinforced with fabric. This is the B. F. 
Goodrich Expander Tube. The Expander Tube has 
a collapsed inner cavity extending across the entire 
tube which is connected to a hydraulic fitting. 















Application of the braking fluid under pressure 
causes this B. F. Goodrich Expander Tube to expand 4 
uniformly under the full circle of brake lining blocks. } 
When these blocks are forced against the revolving 
brake drum, the plane comes to a sure, smooth stop | 
and completes the landing both safely and comfortably. | 


The B. F. Goodrich E. T. Brake is equally effective = 
whether the plane is going forward or backward.” 
This feature has proved especially helpful when the 
plane is parked. ; 




















The manufacturers of military and naval planes afe} 
specifying “B. F. Goodrich Expander Tube Brakes” 
in rapidly increasing numbers. More and more of 
the major air lines are demanding B. F. Goodrich 
E. T. Brakes on their transport planes . . . they are # 
favorite of light plane owners everywhere. 
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e fills with fluid and expands. This presses the curved 
e block units into contact with the brake lining. 
ntact is effected smoothly and evenly a// around the 
ke drum. 


KETESTING MACHINE developed by B. F. Goodrich en- 
eers has not only been responsible for many improve- 
ots in E. T. Brakes . . . but was actually responsible for 
development of the brake itself. Wheel and brake to 
tested are attached to a swinging arm. Road wheel 
ates at adjustable speeds and loads. Mounted 

is landed against rotating road wheel, thus 
hulating impact of a plane’s landing. Brake is 
plied and instruments record pressure on brake, s7~ 
que, and deceleration. This machine has been @ 
xtreme value in the development of safer, more 
cient E. T. Brakes. A new brake-testing ma- 

ne, the most modern ever built, is now under 
hstruction in the Goodrich laboratories. 


EXPANDER TUBE TESTER! With wartime activity extended over 
areas ranging from great heats to sub-zero weather, a ques- 
tion of vital importance is ““How does temperature affect the 
E. T. Brake?” To supply the answer to this, B. F. Goodrich 
engineers pioneered with this machine. An electrically 
heated coil was constructed with temperature controls be- 
tween 70° F. and 800° F. To test for low temperatures, an ice 
bath was developed which had temperature ranges from 
70° F. to 50° F. below zero. Pressure on the Expander Tube 
can be varied from 0 to 500 Ib. per sq. inch. The never- 
ending search for aeronautical information such as this is 
what makes B. F. Goodrich truly “First in Rubber.” 





B. F. GOODRICH SILVERTOWN AIRPLANE TIRES are built throughout with 
Duramin, the B. F. Goodrich “Tire Vitamin” that greatly increases the stam- 
ina of rubber. Today thousands of pilots are making their “three points’’ 
on Silvertown Tires in planes of all types . . . from light two-place trainers 
and private planes to huge commercial and military four-motor aircraft. 


B. F. GOODRICH « AERONAUTICAL 


FAMOUS B. F. GOODRICH DE-ICERS—One of the 
greatest contributions to flying safety is the B. F. 
Goodrich De-Icer. A sheet of specially com- 
pounded rubber containing tubes is affixed to the 
leading edges of a plane’s wings, rudder, etc. 
These tubes are inflated in sequence by an engine- 
driven air-pump. Thus, as ice forms on a plane’s 
wings, the pulsating rubber tubes cause it to 
crack and be carried away in the slipstream. 
B. F. Goodrich De-Icers are now used by the 
country’s leading airlines and are standard equip- 
ment on many types of military aircraft. 


B. F. GOODRICH FUEL AND OIL HOSE is made with a synthetic 
tube and two braided inserts. The synthetic rubber is gaso- 
line resistant, and prevents peeling and swelling. 


s > 


B. F. GOODRICH GROMMETS are designed to carry fuel lines 
and control cables through the fire wall and bulkheads; 0 
allow entrance of the control cables through the fuselage, 
and for many other places where it is desired to absorb th 
vibration of cables and wires. 
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FULL SPEED 
en the road to 


VICTORY! 


The greatly increased floor 
space and equipment an- 
nounced a year ago are 
being used at full capacity 
for Hartzell propeller pro- 
duction. Expanded produc- 
tion, but not the slightest 
let-down in the ideals 


which have made the Hart- 
zell trademark "a mark of 
experienced design and 
honest craftsmanship." 


PROPELLER 
PIQUA, fy 


KEEP FLOODLIGHTS 
TURNING! 








WITH 
48 INCH 
woop 
TABLE 


3 RPM 





to-sh 


ELECTRIC 


Re 
7—TURNTABLES 


16 inch TABLE 
Carries 200 Ibs. 


O 


48 inch TABLE 
Carries 109 Ibs. 
balanced load 


All steel 16 gauge 
Operctes outdoors 
Guaranteed 1 year 
Self starting 
110 A.C. 60 cycles 


Special Setups to Order 


GENERAL 


“DIE AND STAMPING CORP.7 


265 CANAL STREET 
NEW YORK CITY, N. Y. 
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made secure by a single metal band 
which gives twice the stability of the 
previous design, and, third, the area for 
terminal fastening and connecting was 
tripled, thereby simplifying installation 
and eliminating danger of tube breakage. 
Said to have been tested to 10,000,000 
operations without a failure, it has only 
one moving part. Unit is available for 
either a.c. or d.c., and is rated at 30 
amp., 110 v., one hp.—Avration, April, 
1942. 


Pines Tube Cut-Off Machine 


For high production cutting of quan- 
tities of tube or rod to the same length, 
The Pines Engineering Co., 123 Main 
St., Batavia, Ill., have a new semi-auto- 
matic model. The unit consists of a 
sturdy pedestal on which is mounted 
a motor driven friction saw or abrasive 
disk on a swinging carriage. Saw 
spindle is multi V-belt driven, and both 
motor and saw, on a welded plate steel 
carriage, pivot on ball bearing pillow 
blocks. Limit of carriage travel is con- 
trolled by readily adjustable stops. An 
automatic chuck, which holds tube 


during cutting, closes automatically as 
pivoted 


handle on saw cCafriage is 





pulled down. Chuck is actuated by 4- 
way solenoid air valve in base of ma- 
chine. Chuck can be swivelled so as 
to provide any degree cut up to 45 deg., 
are available for tubes up to 3 in., and 
may be changed quickly. Ball bearing 
motor, 5 or 7% hp., is connected to 
starting switch with overload protec- 
tion. Saw spindle is of high tensile 
alloy steel—Aviation, April, 1942. 


Turco Slip 


A new remover of zinc chromate type 
primers has been added to the line of 


Adu grades. 








cleaning compounds made by Turco 
Products, Inc., 6135 S. Central Ave., Los | 
Angeles, Calif. Called Turco Slip, it is 





CLEVELAND 
AIRCRAFT 
LEATHERS 


AM tyne 





_. hold the 
SPOT- LIGHT 


with 


EROKROME 


@ In line with current demands, Cleve- 
land Tanning's expansion into the field 
of aircraft leathers has resulted in the 
development of a real leader... a 
singularly efficient and attractive 
leather covering for every aircraft use 

. AEROKROME. This specialized 
leather product is a light weight, wear 
resisting, tough covering for seats and 
sidewalls that is available in a full line 
of bark or vegetable tanned leathers 
for upholstering and general covering 
requirements. And, AEROKROME, may 
be had natural or finished to meet 
required colors. 


@ Knowledge and experience stands 
behind Cleveland Tanning Aircraft 
Leathers . . . Cleveland's service to 
users goes back more than 50 years, 
and covers all types of commercial 
leathers. This “know-how” is available 
to the engineering and production 
staffs of important defense units. In- 
quiries are invited—let Cleveland quote 
on your leather requirements. 


fey 6) Years im Leather 


D TANNING 


CLEVEL 


SOLE SELLING AGENTS FOR 
PLUMER LEATHER COMPANY, INC, 
DENISON AVE. & JENNINGS ROD. 
CLEVELAND, OHIO 
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TURDY and maneuverable, this 

shining new Fleetwings basic 
trainer is a ship that U.S. Army 
flyers are proud to pilot. 

She’s got 450 “horses”? under her 
streamlined engine cowling. She’s all- 
welded . . . the world’s first warplane 
built principally of stainless steel! 

Fleetwings engineers . ... who have 
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pioneered in designing and building 
both airplanes and airplane parts... 
who have developed new techniques for 
fabricating stainless steel, aluminum 
alloys and other materials . .. are 


pleased but not too surprised by the 
hearty OK accorded the BT-12 by Uncle 
Sam/’s birdmen. 


Fleetwings, while concentrating on 


immediate production jobs, is also 
active in today’s developments that 
assure bigger, faster, tougher war- 
planes for tomorrow. 

* 


=FLEEFWINGS> 


Incorporated 
BRISTOL . PENNSYLVANIA 
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pioneers with parts 
and hydraulic 
equipment 
























Stainless steel ribs for fast warplanes 
are now speedily formed at Fleet- 
wings . . . more than 15 ribs in one 


operation . .. on a hydraulic rubber 
press with four loading stations. 





Fleetwings production engineers have 
found this new process even faster 
than spotwelding fabricated ribs. For 
other stainless steel parts, Fleetwings’ 
straight-line-flow production system 
... incorporating new mobile jigs and 
portable, multiple-tonged welding 
machines... has simplified each 
worker’s job and _ vastly 
output. 





increased 


To speed spotwelding of Alclad, Fleet- 
wings has developed a new chemical 
cleaning process for mass-production 
w cleaning of Alclad parts prior to weld- 
o ing. This Fleetwings method permits 
spotwelding at any time within three 
days after cleaning, and also helps 
produce consistently good welds. 
Want details? 





“Trifles make perfection, and perfec- 
tion is no trifle.°” Making hydraulic 
equipment... fabricating surfaces for 
leading military aircraft . . . manufac- 
turing fuel tanks, ammunition chutes, 
turret rings and other aircraft parts 

. » these jobs call for maximum visi- 
bility. Fleetwings engineers have found 
that by painting all machines, jigs, 
and other equipment with light gray 
and bright yellow paints, the im- 
proved visibility speeds precision pro- 
oO ‘ duction considerably. This is just one 
t : of the “‘tremendous trifles”’ that helps 
Flect wings get planes in the air faster! 


wa 
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“KEEP ’EM FLYING!” 
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an alkaline-reacting, water-soluble solv- 
ent, largely non-volatile. Said not to at- 
tack aluminum and to be rapid in action, 
functioning on a physical rather than on 
a chemical basis, Turco Slip promotes 
cleaning simultaneously with the strip- 
ping action, firm claims, Shapes to be 
stripped should be immersed in solution 
full strength; the prescribed immersion 
temperature for stripping aluminum 
parts is 140-145 deg. F., the action taking 
three to five minutes. Turco Strip may 
also be used for stripping prime coats on 
surfaces too large for submersion in a 
tank by filling a bucket with the solu- 
tion from the hot tank and applying it 
to fuselage or wing sections with swabs. 
—AviATION, April, 1942. 


Aero Tool Swivel Flush Sets 


Complete swivel action, for automatic 
self-leveling when riveting on curved, 
contoured or level aircraft surfaces, is a 





feature of the new Swivel Flush Set 
made by Aero Tool Co., Burbank, Calif. 
Perfect flush riveting, even by untrained 
riveters, is made possible, it is said, by 
the full swivel action. An extra large 
1% in. face on the rivet set combines with 
the swivel to smooth and iron out, rather 
than mar or dent skins while riveting. 
Also, a process known as Microglass 
Polishing is claimed to produce a mirror- 
like finish with a scientifically accurate 
crowned face. Construction is from heat- 
treated alloy steels. Swivel action is 
achieved by a lapped ball and socket 
joint with a tough rubber collar.—Avia- 
TION, April, 1942. 


Speed Indicator 


Increasing speed of military aircraft 
is reflected in the new sensitive air speed 


AIR “Ny : 
mre 
~~ 








cnn nemenete tment! 





range recently 
devised for the Army by Kollsman In- 
strument Div. of Square D. Co., 80-08 


indicator of 700 mph. 


45th Ave., Elmhurst, N. Y. In this new 
type, the speed in hundreds of miles per 
hour is indicated by the rotating sub- 
dial. The pointer makes seven complete 
revolutions of the dial for the full range, 
or one revolution for every hundred 
mph. Air speed can be read to one mph. 
at any speed. Kollsman Sensitive Air 
Speed Indicator is also available in 500 
and 600 mph. ranges.—AvraTion, April, 
1942. 


Trane Blackout Ventilators 


For wartime blackout plants, The 
Trane Co., La Crosse, Wis., offers 
positive ventilation with their Blackout 
Ventilators. These are available in 
three basic models: Exhaust unit, Sum- 
mer Supply Unit, and Winter Supply 
Unit, each being light- and weather- 
proof. The Summer Supply Unit is 
designed to provide large volumes of 
outside air with perceptible motion at 
all times. Use of a unit of this type is 
generally found necessary in large in- 
dustrial plants or where ventilation for 





industrial 


processes is 
needed. Conventional types of diffusion 
outlets may be used. The Exhaust Unit 
has same general design as the Sum- 


particular 


mer Unit, but is an exhaust fan ar- 
rangement whereby air in occupied 
areas is exhausted from the building. 
In areas in which a_ tremendous 
amount of air is being introduced, it is 
necessary to provide a_ mechanical 
means of removing the air, company 
says. The Winter Supply Unit is 
designed for application in conjunction 
with the existing heating system. It 
contains heating coils, face and bypass 
dampers, and propeller fan. Said to be 
easy to install, units include grease-lub- 
ricated motors and do not require at- 
tention more than every six months. 
All maintenance can thus be accom- 
plished on rooftop.—AviaTion, April, 
1942. 





PRACTICAL DATA FOR PRESENT PROBLEMS 


Here are two books designed to help users of Molyb- 
denum steels and irons to conserve all alloying ele- 
ments, and possibly steel and iron, by getting the 
most in the way of strength, toughness and wear re- 
sistance with the lowest alloy content. 


“MOLYBDENUM IN STEEL” covers the funda- 
mental metallurgy of Molybdenum steels. Heat treat- 


ment — physical properties -— applications — of a 
number of these steels are treated at length. 


“MOLYBDENUM IN CAST IRON” covers the et- 
fect of Molybdenum in gray iron, giving suggested 
analyses for practical applications and detailed dis- 
cussion of high strength (60,000 p.s.i. and up) irons. 

Both books will gladly be sent free on request. 


Tin OE Yee: 
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New Products 


Challenge Tool Box Shelf 


What to do with the tool box on the 
work bench has been answered by the 


_ Challenge Machinery Co., Grand Haven, 


Mich., with a new tool box shelf,for use 
on Challenge Cast-Iron Top Benches. 
Shelf provides convenient place for the 
tool box within easy reach of worker, 
yet out of the way of his work. Being 
up above the bench, tool box drawers 
can be opened without moving anything 
on bench top, which then becomes almost 
entirely available as work space. The 
new shelf can be attached to any new or 
old Challenge Cast-Iron Top Bench. 





These benches are built of iron and steel, 
solidly braced to remain rigid under 
heavy pounding, shocks and pressure.— 
AviaTIONn, April, 1942. 


Cabin Trim Interior 


The 47th sample card in the current 
series of suggestions for effectively 
decorating and upholstering airplane 
cabin interiors has been brought out by 
The Laidlaw Co., Inc., 16 W. 60th St., 
New York, N. Y., in their No. 346. Style 
#700/845 Chair Upholstery is made en- 
tirely of the finest pure wool and will 
give long, continuous service, firm says. 
The alternate beige and tan stripes are 
in good taste. Sidewall & Ceiling Up- 
holstery #10845 is also an all wool 
broadcloth. The infusion of several 
colors in this cloth makes a pleasing 
combination with the chair upholstery 
and church cloth. Sunfast Curtain Ma- 
terial #5855, one of several colors in 
company’s block pattern, contrasts suit- 
ably with the other two upholsteries. 
Company has supplied the aircraft in- 
dustry since the first cabin plane was 
built—Aviation, April, 1942. 





“Caterpillar Diesel . . . On Guard!”—A 
$2-page booklet that pictures and relates 
the part played in the victory program by 
Caterpillar Tractor Co., Peoria, Ill. Re- 
quest Form 7283. 


Aeroscrew—All about screws and bolts; 
engineering data, dimensions and _ toler- 
ances, prices per hundred, illustrated with 
line drawings and photos. Catalog No. 100. 
Aero Screw Co., 19th Ave. at 12th St., 
Rockford, Ill. 


Facts at a Glance—‘‘Defense Sampler” 
containing samples of plated metals, listing 
typical uses for them, and illustrated by 
means of a chart showing how more stra- 
tegic metals can be conserved for vital war 
production. Copies gladly sent to bidders 
on government contracts. American Nickel- 
oid Co., Peru, IIl. 


Time Is Short—Folder describing the 
Minute Man Method in Floor Maintenance 
using Flash-Stone, ready mixed, ready to 
use. Flash-Stone is a plastic which is cold- 
molded into place and will bond to oily sur- 
faces. Packaged and priced to make a trial 
no cost consequence. lash-Stone Co., Inc., 
1930 N. 12th St., Philadelphia, Pa. 


Electric Remote Speed Indicator—Bulle- 
tin No. G-427 on recently developed new 
type Electric Remote Speed Indicator for 
use with Reeves Variable Speed Control 
equipment which still further increases 
utility of Reeves drives. Reeves Pulley Co., 
Inc., Columbus, Ind. 


Eye Protection—All sorts of goggles and 
glasses for protection of the eyes in the 
industry including welding goggles for use 
in shutting out dangerous infra-red and 
ultra-violet rays. Kimbal Safety Products 
Co., 7314 Wade Park Ave., Cleveland, Ohio. 


“Marking Devices’—New 8-page booklet 
summarizing most important styles and 
Varieties of marking equipment offered by 

Tm. Gives technical information to assist 
users in making most suitable selection for 
Various Classes of work. New Method Steel 


= 8, Inc., 145 Jos. Campau St., Detroit, 


Precision Aircraft Instruments—Just pub- 
she’, complete 180-page loose-leaf cata- 
ne ot aircraft instruments containing in- 
i tion on all current types with details 
a cverating characteristics and outline 
Tav ings giving instrument sizes and in- 
Stai'ition requirements. Among new fea- 
ture _is identification of Standard Army 
_ Navy types as an aid to selection and 
pe ‘ardization, Distribution of catalog re- 
ale to aircraft engineers and others 
rectly concerned with selection of instru- 
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ment types. More general information 
available in form of booklet, ‘‘Facts About 
Kollsinan Aircraft Instruments.” Kolls- 
man Instrument Div. of Square D Co., 
80-08 45th Ave., Elmhurst, N. Y. 


Priorities and Pyrometers—Clear, con- 
cise explanation of how national war pro- 
gram affects purchase, use and maintenance 
of temperature measuring and control in- 
struments is given in Defense Bulletin No. 
1, issued by Wheelco Instruments Co., Har- 
rison & Peoria Sts., Chicago, Ill. 


Trimount — New bulletin § describing 
manometers, meters and gages of various 
types. Eight-page illustrated booklet. Tri- 
mount Instrument Co., 37 W. Van Buren 
St., Chicago, IIl. 


Automatic Temperature Sontroil—Just off 
the press, 
briefly the principles, and tells of develop- 
ment, of thermostatic bimetals; stresses im- 
portance of automatic temperature con- 
trols, especially in aircraft which frequently 
take off in hot desert and in few minutes 
reach altitudes where temperature may be 
60 below zero. Free to engineers responsi- 
ble for development of automatic tempera- 
ture control devices. W. M. Chace Co., 
1600 Beard Ave., Detroit, Mich. 


Drill and Reamer Facts—‘“Drill Facts” 
section describes and illustrates design and 
construction of twist drills, correct drill 
pointing as well as general suggestions in 
proper use and care of drills. ‘‘Reamer 
Facts’’ section contains short treatise on 
design, construction, use and care of ream- 
ers, cause of breakage, excessive wear, etc. 
Much other useful information. Free to 
colleges, technical trade, engineering schools 
and individuals on their firm’s letterhead. 
Whitman & Barnes, 2108 W. Fort St., De- 
troit, Mich. 


Electric Strain yy 8 booklet 
describing different types of electrical gages 
available for measuring mechanical strains 
and discusses their operation. Well illus- 
trated. GEA-36738. News Bureau, General 
Electric Co., Schenectady, N. Y. 


Airport Lighting—For use in airport 
lighting design, a new 42-page bulletin, 
B-3046, covers all the lighting and electri- 
cal distribution equipment involved. Pre- 
pared in collaboration with CAA, having 
its approval. Dept. 7-N-20, Westinghouse 
Electric & Mfg. Co., E. Pittsburgh, Pa. 


First-Ald Precautions—Pamphlet present- 
ing first-aid equipment, air raid precau- 
tions and first-aid treatments at a glance, 
B. F. McDonald Co., 1248 S. Hope St., Los 
Angeles, Calif. 


interesting booklet explains . 


Magni-Ray—Four-page folder pee de- 
scribing the new Magni-Ray, an illuminated 
magnifier especially developed for close in- 
spection of all parts entering airplane con- 
struction. George Scherr Co., 128 Lafayette 
St., New York, N. Y. 


New Turret Lathe Bulletin—South Bend 
No. 2-H Turret Lathe described in 4-page 
letter-size bulletin 67-T. Dept. X5, South 
Bend, Ind. 


“Give Us The Tools’’—Catalog presents 
series of ‘“‘years-ahead-design’”’ tools for 
production lines: Aero Tool straight rivet 
sets, offset rivet sets, flush sets, squeezer 
sets, bucking bars, dimpling tools, many 
others. Aero Tool Co., 231 West Olive Ave., 
Burbank, Calif. 


The Bura-Way—Description of a new 
precision machine particularly adapted for 
mass production industry. Deals specifi- 
eally with application of the Bura-Way to 
single point cutting tools. James Donald- 
= gal ee Inc., 230 Park Ave., New York, 


Lincoln “Shield-Arc’’—Bulletin 412 on 
self-indicating Dual Continuous Control 
“Shield-Arc”’ Welder. Illustrated with 
photos and charts. Lincoln Electric Co., 
Cleveland, Ohio. 


Laminum—Booklet covering history of 
development of industrial and mechanical 
applications of laminated shim. Laminum 
shim can be peeled to required adjustment; 
no filing, grinding or machining. Laminated 
Shim Co., Inc., Glenbrook, Conn. 


Tool Tips—January, 1942, not only car- 
ries current tool tips for which Ex-Cell-O 
is noted, but also an historical picture of 
the commodity price movement outlined in 
chart form from the days of Washington 
to the end of 1941. Also shown are the 
national income, business activity, the fed- 
eral debt, where the family dollar goes. Ex- 
Cell-O Corp., Detroit, Mich. 


Magnus Technical Bulletin—No. 51, de- 
voted to “The Care and Cleaning of Hands 
and Arms in the Industrial Plant,” which 
should be of assistance in maintaining 
health through use of planned cleaning 
routines and cleaning compounds. Magnus 
Chemical Co., Inc., Garwood, N. J. 


Gatke Fabric Bearings—Describes molded 
fabric bearings of various types for grease 
or oil lubrication, water lubrication, acid- 
resisting service, and some unlubricated 
applications. Included are operating char- 
acteristics of the various types with per- 
formance results on typical applications. 
_ Corp., 228 N. La Salle St., Chicago, 
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Other Republic products include Alloy Steels— Electrunite* Aircraft Tubing — Upson Bolts, Nuts and 





d| Qualities of Stainless Steel ! 


Some metals—alloy steels, for instance— 
possess, among other qualities, high strength 
and toughness. Some may resist corrosion, 
oxidation or abrasion. Still others may be 
readily fabricated and welded. Most metals 


have one or several outstanding qualities. 


But no other metal provides all these quali- 
ties in the uniformly high degree found in 
stainless steel—especially Republic EnDURO* 


Stainless Steel. 


Republic ENDuRo provides high strength- 
to-weight ratio; high resistance to corrosion, 
elevated temperatures and wear; resistance 
to stress in sub-zero use. It is easy to weld 
—may be machined and otherwise worked 
without difficulty. 


For this reason, ENDURO has become one 
of the essential materials of the Aviation 


Industry—and more and more of Republic’s 


*Reg. U.S. Pat. Off. 


tremendous capacity as the world’s largest 
producer of alloy, stainless and “‘aircraft 
quality” steels is being delivered to plane 
and engine makers to swell the stream of 


Production for Victory. 


Its qualities are helping produce better wing 
structures, control surfaces, cowling, fire 
walls, ammunition boxes and chutes, 
collector rings, supercharger parts, exhaust 
stacks, air intake pipes, oil tanks, pontoons, 
radiators and other important parts of our 


rapidly growing air armada. 


Specific details and technical data on Republic 
ENDURO Stainless Steel, together with informa- 
tion on fabrication and welding, are contained 
in an interesting series of booklets. Ask us for 
whatever information you would like to have. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division: Massillon, Ohio « General Offices: Cleveland, Ohio 


Berger Manufacturing Division ¢ Culvert Division 
Niles Steel Products Division ¢ Steel and Tubes Division 
Union Drawn Steel Division « Truscon Steel Company 


STAINLESS STEEL 


Rivets—Pipe—Sheets—Truscon Hangar Doors and Building Products—Berger Luckers and Shelving. 





SCHATZ PIONEERED IN THE BALL BEARING IN- 
DUSTRY ¢ INTRODUCED MANY IMPROVEMENTS 
IN CONSTRUCTION ¢ ESTABLISHED NEW STAND- 
ARDS IN BALL BEARING PRACTICE ¢ THIS SKILL, 
KNOWLEDGE AND EXPERIENCE IS TODAY RE- 
FLECTED IN THE SUPERIOR PERFORMANCE OF 
ALL SCHATZ CONTROL BEARINGS 





THE SCHATZ MANUFACTURING Co. 
POUGHKEEPSIE, N. Y. 


Detroit Office: 2640 Book Tower 8 Chicago Office: 902 5. Wabash Ave. 
Cleveland Office: 402 Swetiand Building @ Los Angeles Office: 5410 Wilshire Bivd. 
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C-4351 THERMOSNAP SWITCH 

One of many non-adjustable 
types. Large number of settings 
available. Immune to shock and 


vibration. 


TIME DELAY®RELAY —Time délays 
os high os 2 minutes —operates 
in any position—light and com- 
pact-—not affected by altitude, 


shock or vibration. 


Fs 4 


MEGA, 
Va Sure—Simple— 


J S/ 
Snap-acting—Unaffected 
Va by altitude, shock, or vibration 


One of the principal advantages of Klixon Controls is 
that they are. operated by snap-acting thermostatic discs. 
And this means that they are free from fussy or compli- 
cated parts—therefore, simpler in construction, lighter 
in weight, positive in operation, not affected by vibration, 
and adaptable to a wide range of temperature conditions. 
The thermostatic discs used in these controls are scienti- 
fically calibrated to give the required performance. And 
the construction of each unit is made to meet minimum 
space and weight requirements. 

All of these controls have seen service in commercial and 
military planes since long before ‘‘Pearl Harbor” and their 
proven performance makes them ready and able for ap- 
plications in the plane you are building for war. 


Write for complete information on any of these controls. 


B-3120 Small thermostot and 
resistance heater in combination. 
Used to maintain temperature of 


small instruments and devices. 


CABIN CONTROL THERMOSTAT 

Close differential —adjustable 
range—not affected by altitude, 
shock or vibration. 











KLIXON AIRCRAFT 
CIRCUIT BREAKERS 


These breakers—push button 

and toggle types—are available 

in ratings through 120 amps. 
They have high rupturing capacities—are light in weight 
—and give complete foolproof protection to aircraft 
circuits. Send for bulletins containing complete data. 








TRADE MABE BELG vs PAL OFF. 


Spencer Thermostat Co., Attleboro, Massachusetts 


MANUFACTURERS OF THERMOSTATS AND TEMPERATURE CONTROLS FOR AIRCRAFT CABINS, RADIOS, ENGINES AND INSTRUMENTS 
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10,000 Contractors 


Subcontractors to aircraft industry 
are approaching a total of 10,000 says 
Aeronautical Chamber of Commerce. 

In addition, the work is spread among 
nearly 20,000 parts and materials ven- 
dors. Subcontracting is farmed-out 
work to be done to specification, while 
vending is supplying standard parts and 
materials like bolts, wire and paint. 

Principal parts subcontracted are 
control surfaces, engine mounts, landing 
gear, wing tips, bomb racks, various 
mechanisms, seats. 

Subcontractors now supplying aircraft 
companies formerly produced such 
things as cream separators, sewing ma- 
chines, printing presses, fishing reels, 
cans, cameras, vending machines. 

In 1941, 248 plants in 80 cities sup- 
plied parts for the B-17’s. This year 
many more are involved. Parts for 
another plane come from 254 cities in 
26 states; vendors in all 48 states sup- 
ply the same project. 

An aircraft instrument company esti- 
mates that its 145 subcontractors alone 
do 240 man-years of work a month; 
the vendors contribute even more work. 

Most of the prime manufacturers 
maintain large engineering staffs to work 
with the subcontractors. This includes a 
large program of teaching the former 
civilian producers the fine tolerances 
and precision of aircraft construction. 


NEW SUBCONTRACTING PLAN 


The WPB and National Association 
of Manufacturers are about to conduct 
a series of experiments to test the 
“casting office” plan for distributing 
war production work in the Chicago 
and two or three other areas. 

The plan’s principal feature is a 
directory of subcontracting opporttni- 
ties compiled by a central bureau and 
made .available to potential subcon- 
tractors each week. All details of ma- 
terials, weights, numbers, and facilities 
are taken from the prime contractor’s 
routine operating sheets, set up in code, 
and sent to Washington for listing in 
the directory. 

The prime contractor specifies in his 
sheets the type of machinery required 

perform the job and describes the 
cssential phases of the operation. The 
potential subcontractor, having assigned 
corresponding codes to his machinery, 
eceives the directory each week, looks 
tirough it for the code descriptions of 

is own machinery, and determines 
hether or not there is a job available 
tor him. 

The NAM is understood to be pre- 
paring a wide distribution of the details 
1 this plan to all potential subcontrac- 
‘ors. Arrangements are also being 
nade for meetings with prime manu- 
lacturers in the areas to be tested. 
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Elastic Stop Nuts hold the wings to the fuselage, on all Douglas DC Series Transport Airplanes. 
This is but one of the many Elastic Stop Nut opplications on these famous ships, 


DOUGLAS DC TRANSPORTS 
and ELASTIC STOP NUTS 


Since 1936, more than 500 Douglas DC Series Trans- 
port Airplanes . . . in the air 200,400,000 hours... 
have flown over 350,000,000 miles. The meaning 
of this remarkable record, in terms of safe and 
rapid transportation, is well known. 


One important reason for this performance, 
and for the fact that these ships are still in top 
flying condition, is that they are fastened 
throughout with vibration-proof Elastic Stop 
Nuts . . . more than 30,000 on each ship. 


These self-locking self-gripping nuts are 
used today, at vital structural and second- 
ary connections, on every military and 
transport airplane built in the Western 
Hemisphere . . . and on innumerable 
other classes of mechanical and 
electrical equipment... including 
many of America’s tools of war. 


ELASTIC STOP NUT CORPORATION 
2320 VAUXHALL ROAD + UNION, NEW JERSEY 


Test ELASTIC STOP NUTS 

on your products and equip- 
ment. Sample nuts will be fur- 
nished without cost or obligation. 


& 


CATALOG ON REQUEST 
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TODAY IN 7 MODERN PLANTS men and 


women work night and day to make the slim glass 
lamps that are helping war workers produce more 
tanks and bombers and anti-aircraft guns. Back 
of these G-E fluorescent lamp factories is G-E’s 
Lamp Development Laboratory, where this girl is 
one of many workers constantly checking to see 
that G-E MAZDA F lamps stay brighter longer! 
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NO TIME OUT taking work over to a window 
in this 24-hour “indoor daylight’! 18,000 40-watt 
G-E MAZDA F lamps were installed in this new 
plant, now producing a vital war weapon. Pro- 
duction is speeded up. Workers are happier, less 
tired, because they conserve energy through easier 
seeing. Interested? See your G-E lamp supplier or 
write General Electric Co., Nela Park, Cleveland, O. 
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Each pulley is tested for run 
out that might be due to the 
beoring being assembled 
with slight angularity in the 
pulley. 










2 


the cable runs is checked 
along with contour of the 
base of the groove to be 


The exact amount of force 
is determined that would be 
required to push the bearing 
sidewise in the pulley. This 


: must exceed requirements. 


The diameter of the groove 
in the pulley through which 





? sure the cable will fit. 










Y 


cluding any play in the bear- 
ing itself, or any inaccuracy 


A second test is made for 
total run out or wobble in- 
in the fabrication of the 


lley. 


Frequent tests are made to 
determine the amount of 
force that would be required 
to fracture the flange of the 


pulley. 


A static load test is made on 
a certain percentage of pul- 
leys to determine the weight 
and force the pulley will en- 
dure without breaking down. 








ORMICA control pulleys for airplanes consistently 
exceed the requirements of Army and Navy speci- 
fications by a wide margin of safety. To make sure 
that they do, tests have been developed for each 
quality covered by the specifications and these are 
rigidly applied to be sure that daily shipments—run- 
ning in thousands of pulleys—meet the requirements. 


This exactness in manufacture is added to a mate- 
rial that has important fundamental qualities that 
adapt it to airplane use. It is lighter than metal 
(specific gravity 1.3). It resists moisture absorption 
and the dimensional changes that are caused by it; 
it has a low coefficient of thermal expansion; it is 
chemically inert and safe from corrosion under a 
wide range of conditions. 


Hence its widespread and growing use not only 
for pulleys but for many machined parts on nearly 
all American Airplanes .. . Send for the Formica 
catalog of airplane parts. 


The Formica Insulation Co., 4628 Spring Grove Ave., Cincinnati, 0. 


ORMICA 












Pulleys are also tested on 
apparatus to determine the 
breakdown point under 
fatigue caused by frequent 
reversals in the direction of 
rotation. 
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AIRCRAFT CONTROLS 


Identified with the aircraft industry from its earliest 
days, NORMA-HOFFMANN pioneered many of the im- 
portant bearing types now accepted as standard in 
aviation practice. * * * * Today, almost every repre- 
sentative builder of aircraft, engines, instruments, 





and .equipment—including the United States 
Government- employs NORMA-HOFFMANN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
series embracing over 3000 sizes—a PRECISION 
BEARING for every load, speed and duty. 














NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN.., U.S.A. 


PRECISION BALL. ROLLER AND THRUST BEARINGS 


AVIATION, April, 1942 





In every branch of Uncle Sam’s 
Armed Forces you will find 
National Quality Sand and 
Permanent Mold Aluminum 


Castings. Because of our long 


TA PER WN MAM Pas Riad AEE BSR 





experience in making quality 
products, we were selected to 
produce castings for every 
branch of Uncle Sam’s Armed 
| Xo) co-1- Bw 2 We lolole Biobbelem obec seel-veek 


Jol-y ant Bel=seWbelosaceled Mb ebecl=t-Meseekia-e 


NATIONAL Your Source of Supply 
: FOR SAND AND PERMANENT MOLD 
nal ALUMINUM CASTINGS 


ae THE NATIONAL BRONZE AND ALUMINUM FOUNDRY CO. 
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a WIDER 
Bel “is Twin Plants, Cleveland, Ohio 


p 10 SPEWP NEW YORK, 111 Broadway CHICAGO, 188 W. Randolph 
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\ctORY DETROIT, Stephenson Bldg. LOS ANGELES, 405 S. Hill 


AVIATION. April, 1942 











LIC NES MOORS 


LI BPM Made bee, 4 


fay Fs 


be Michei deebals no NDE NS. > 


egret 





ENE 








e\VE HAPPENED to be present on a 
very sad occasion recently. Some men 
employed in clearing up the weeds in 
back of our old hangar came upon the 
fuselage skeleton of an old Curtis JN-4, 
affectionately known as “Jenny” to 
thousands of prominent individuals in 
the aviation industry today. The fusel- 
age had been carefully set up on blocks 
by some unknown owner, who probably 
thought he was saving a valuable com- 
modity against the days of his old age. 
It was very much like looking upon 
the wall scratchings of cave men or the 
ruins of an ancient temple, and, like 
the carpenter in “Alice in Wonderland” 
we shed a bitter tear. 

Gentlemen, the facts might as well be 
faced: the useful life of our old friend 
has passed; the day of the Jenny is gone 
forever. A doubtful 60 miles per hour 
top speed can’t compete with the 400 
to 500 m.p.h. so blithely discussed by 
today’s engineers, nor can a ceiling of 
from 4 feet to 4,000 feet, depending on 





weather, compete with the 40,000 feet 
at which today’s air battles are being 
fought. 

However, it was a fearful and won- 
derful machine which had been devised 
by Glenn Curtiss and his crew of geni- 
uses. Many of these geniuses came 
from the farms about Hammondsport, 
N. Y., and some of them are back on 
those same farms, happy and contented 
in the knowledge that they helped lay 
the cornerstone of modern aviation. 

Drawings for the Jenny were made 
on white-washed factory walls, and de- 
sign was accomplished by standing off 
and squinting at the longeron, beam, 
or strut involved. It is surprising how 
close they came to the exact structural 
sizes, and many a modern inventor is 
startled to find his idea anticipated by 
another inventor of 1914 vintage. 

_ Flying a Jenny was a liberal educa- 
tion in itself. Never a dull moment. 
After an appropriate period of warming 
up, one “revved it up,” and if satisfied 
With the tachometer ‘reading, waved 
away the wheel chocks, gave her the 
gun, and started on adventure. 

The experienced pilot aimed at the 
Sap in the line of trees at the end of 
the field, for the climbing of a Jenny 
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If the day 
was not bumpy, nor hot; if the astro- 
logical reading of the stars was satis- 
factory and the tide was at flood, one 


could never be predicted. 


got off and climbed. Otherwise one 
simply got off and stayed three or four 
feet off the ground until sundry ob- 
stacles interrupted the flight. 

Outside of a tachometer, the instru- 
ment board was decorated only with 
holes which always aroused speculation 
as to what they had been intended for. 
They were convenient places for hang- 
ing gloves, hooking up the speaking 
tube for the student, stuffing a railroad 
map or two, and enabled one to put 
the chewing gum on the back of the 
board. 

The engine downward, 


was canted 
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SIDE SLIPS 


presumably for stability; however one 
couldn’t help but wonder what the sta- 
bility characteristic had been before 
that. The rocker arms sprayed the 
occupants with grease and the crank- 
case oil came out in a hot flood if 
the top of the coop held the ship in- 
verted for too long. Everything on the 
engine was exposed to the elements, and 
when a rain storm got at the magneto, 
the pilot selected the best spot available 
within two minutes of flying time. 
The instructor rode in the “golden 
chair,” indicating what happened to 
him when the Jenny spun in, whereas 
(Turn to page 206) 


“Maguire is trying to fly backward like those new 
tail-first jobs, but he can't keep his shirttails down!" 
























CUT ASSEMBLY TIME BY PREVENTING 
CORROSION THE PROTEK-SORB way! 


Davison’s Protek-Sorb Silica Gel has shown the pro- 
ducers of implements of modern warfare that time-wasting 
slushing compounds are not necessary in order to prevent 
corrosion during shipment or storage. Protek-Sorb, the 
protective absorbent, prevents corrosion by removing the 
cause—moisture within the shipping container. The Protek- 
Sorb method is the only fundamental way to prevent 
corrosion, rust and other damage caused by moisture. Parts, 
accessories and supplies arrive at destination clean and 
ready to use. Assembly lines quicken their pace—equipment 
flows to the battle lines in uninterrupted streams. Valuable 
time is saved at the shipping point and receiving point. 


Any product can be protected by Protek-Sorb. Even now, 
engine parts, complete engines, finished tanks and planes 
are being given Protek-Sorb protection during storage or 
shipment. 


It’s time to discard slow methods that waste your time and 
your customers’ time. Use the modern, positive corrosion 
preventative—Protek-Sorb! Give your customers a service 
they NEED! 
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below the danger point. 


tight metal containers. 





HOW PROTEK-SORB 
PREVENTS MOISTURE DAMAGE 


physical phenomena known as surface adsorption. 
within the shipping container WITH the product it reduces 
and holds the relative humidity within the container to far 
Corrosion, rust, mildew, bacterial 
action cannot occur in its presence. 


TECHNICAL INFORMATION SENT ON REQUEST 








Proteh- Fe 


SILICA GEL 


is produced by 


Protek-Sorb is a chemically inert, non-reactive granular material 
that absorbs more than 45% of its weight in water by a 


Placed 


Supplied in convenient, ready-to-use cloth bags packed in air- 
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THE DAVISON CHEMICAL CORP. ce 


BALTIMORE 


Industrial Sales Department 
© MARYLAND 
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Aviation's Long Tax Road 


By SELIG ALTSCHUL 


AX NEWS will occupy the lime- 

light during the months ahead. The 
Treasury Department’s outline for a 
record-breaking tax bill is believed to 
represent the most severe proposal to 
be presented for consideration. Con- 
gress, from all indications, entertains 
more lenient ideas—relatively speaking, 
on taxation. Yet, there were a few 
heartening characteristics surrounding 
the Treasury’s tax measure. 

Completely abandoned was the insis- 
tence for calculating excess profits solely 
on the basis of a feturn on invested 
capital. Such a proviso could prove 
unduly harsh on aircraft companies, as 
indicated m AvIATION for November, 
1941. 

A plan for post-war rebates was also 
revealed. Refunds after the war would 
serve to cushion the shock of post- 
bellum economic shifts. This proposal 
would operate “in the case of any dollar 
of corporate profits, the receipt of which 
results in an increase in tax beyond 
perhaps 80 cents, the additional*tax on 
such dollar shall be held by the govern- 
ment to the account of the corporation 
and be returnable within a limited pe- 
riod after the war, in those cases where 
it is spent for new and additional capi- 
tal equipment or otherwise is spent in 
the additional employment of labor.” 
This provision in the nature of a forced 
loan scheme, is similar to a plan now 
in operation in England. This recom- 
mendation is of vital significance to 
corporations in the top excess profits 
tax bracket as well as those faced with 
tremendous adjustments after the war. 
The aircraft builders are definitely in 
this category on both counts and will 
consequently follow this proposal with 
intense interest. 


PROFIT LIMITS OPPOSED 


The Treasury also expressed opposi- 
tion to suggestions limiting profits on 
war contracts. Higher excess profits, 
the Treasury contended, are much more 
desirable and will-recapture undue prof- 
its. This procedure may be found pre- 
terable in the aircraft industry as it may 
preclude additional time-consuming and 
involved reports to be filed. 

In the Treasury proposal, the effective 
top bracket could be raised to 89 per- 
cent of corporate income as compared 
to a possible maximum of 72.4 percent 
at present. This new top rate, if en- 
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acted, could effect a wide majority of 
the aircraft companies. 

It must be emphasized that this tax 
proposal is far more drastic than the 
final bill which Congress is expected to 
enact. As in the past, while the House 
Ways and Means Committee may origi- 
nate new revenue measures, it is the 
Senate Finance Committee which will 





JUST BEFORE GOING TO PRESS, the Civil 
Aeronautics Board ordered reduced and 
retroactive mail compensation for American 
Airlines. This decision represented a bomb- 
shell as reflected by an instantaneous decline 
of 3'/, points in the already depressed Ameri- 
can Airlines stock. This market action was 
nothing more than a barometer, the funda- 
mental and underlying factors now present 
are more ominous. 

Despite examiners’ reports recommending 
retroactive and reduced mail pay for Ameri- 
can and Eastern, many investors and other 
interested parties, refused to view these rec- 
ommendations seriously and somehow were 
certain that the CAB would not order recap- 
ture of mail payments. The flouting of these 
reports is indicated, in one instance, by the 
substantial purchases of Eastern and Ameri- 
can by important investment trusts, as 
revealed here last month. 

Severe as rising taxes and other costs may 
be, it is the uncertainty of retaining prev- 
iously reported earnings—injected by the 
CAB decision that remains the most import- 
ant obstable to future air line progress. This 
will be treated more fully in a subsequent 
article. 





determine the major form of the tax bill. 
And the chairman of the Senate Com- 
mittee is known for his firm opposition 
to levying an onerous confiscatory tax 
upon corporate profits. 

In any event, whatever form the 1942 
tax bill assumes, it appears a certainty 
that industrial earnings for the coming 
year will fall decidedly short of the 1941 
level. In normal times such a prospect 
would represent a decided influence to- 
wards lower stock prices. However, 





Barron's Stock Averages 


Air 50 
Aircraft Transport Stocks 

Mar. 6, 1942... 30.80 17.12 61 
Feb. 27, 1942... 32.35 19.38 62 
Feb. 20, 1942... 30.00 19.59 61 
Feb. 13, 1942... 30.58 20.28 | 61 
Feb. 6, 1942... 31.62 20.94 64 
Mar. 7, 1941... 36.22 21.56 71 


capitalization of earning power—par- 
ticularly of the aircraft units—is already 
markedly subnormal. Once speculative 
psychology changes, it is entirely pos- 
sible for the market to advance in the 
face of declining earnings. This was 
the case in 1918 when the 1917 wartime 
profits were sharply cut. The aircraft 
group, however, has its own special 
factors to contend with—mainly the 
uncertainty of the future. In due time, 
the market may be expected to evaluate 
the aircraft industry’s prospects through 
the inevitable adjustment prospects that 
are bound to come. 

It is becoming increasingly evident 
that this eye to the future together with 
a lower level of profits and the need 
for working capital, all conspire to keep 
dividends small in relation to recent 
earnings. This is well illustrated by the 
Douglas Aircraft Company report. 
While showing net earnings of $30.29 
per share for its fiscal year ended No- 
vember 30, 1941, the company paid a 
dividend of only $5 per share for the 
period, pointing out that 1941 profits are 
regarded “as resources to meet, in the 
future, the obligations of uncertain haz- 
ards of war.” 

It is of interest to note that Douglas, 
in view of its fiscal year ending Novem- 
ber 30, is always one year behind in 
feeling the effects of increasing imposts. 
In other words, results for the past 
fiscal year were subject to the 1940 tax 
measure whereas virtually all other air- 
craft companies, reporting on the calen- 
dar year basis, were subject to the 1941 
tax law. 


SURTAX WOULD HIT AIRLINES 


While the airlines, under the proposed 
tax bill appear to maintain their exemp- 
tion from paying excess profits taxes, 
they would be hard hit by the new surtax 
schedules. The present 31 percent top 
tax rate (24 percent normal and 7 per- 
cent surtax) would be replaced with 
the same normal tax rate and a special 
surtax of 16 percent on the first $25,000 
of income and 31 percent on the balance. 
If enacted, this could make an effective 
tax rate of virtually 55 percent for many 
air carriers. 

Here too, it must be pointed out that 
these new tax schedules may be of aca- 
demic interest only if the tax measure 
submits to its expected revision. It is 
also recognized that airline earnings are 
not of the proportions to engage the 
envy of the tax collector. During the 
vears 1940 and 1941, the domestic air- 
lines average aggregate earnings of 

(Turn to page 228) 














Security Airster 


In three minutes’ time, one man can convert the 40 ft. wing 


span of this plane into a convenient width of 13 ft. 4 in. 


N ITEM of no small importance 

to operators, who must rent stor- 

age space or build their own hangars, 

is the folding wing arrangement on the 

Security Airster, built by the Na- 

tional Airplane & Motor Co., Los An- 
geles, Calif. 

Powered by a Security S-5 125 hp. 
engine designed by W. B. Kinner, chief 
engineer of the company, the Airster 
is a two-place, side-by-side low wing 
model with dual controls. Top speed 
is 120 mph. at 1950 rpm., and stalling 
speed 35 mph., which would make the 
ship adaptable to small, rough landing 
fields. Service ceiling is 18,000 ft., 
with an absolute ceiling of 20,000 ft. 
Initial climbing rate is 5000 ft. in 5 min., 
10,000 ft. in 13 min. and 20,000 ft. in 1 
hr. 10 min. Range is 300 mi. 

Fuselage construction is of welded 
chrome molybdenum steel tubing, as 
are the wing stubs formed integral 
with the fuselage, and all tail, surfaces. 
A rigid girder effect has been secured 
in the wings by double bracing all in- 





ternal drag members, and the positive 
locking mechanism for the patented 
folding arrangement is standard equip- 
ment. The Airster is also equipped 
with a swinging motor mount, permit- 
ting easy access to the rear of the engine 
for routine service operations. Good 
visibility can be had in all directions 
from the cockpit, the transparent, 
cupola-shaped enclosure of which slides 
backwards for entrance or exit. Land- 
ing gear is the hydraulic type with 
internal expanding brakes. 

The Security S-5 engine is a 4-cycle, 
5-cylinder radial weighing 325 lb. com- 
plete. Aluminum alloy cylinder heads 
are shrunk on the special alloy cylinders 
and held with four through bolts of 
high tensile steel. Cast aluminum 
rocker arm boxes are oil tight, with 
automatically lubricated rocker arms. 
To assure ample cooling, valves are set 
at a wide angle and are actuated by a 
single 3-lobe cam-drum, turning in 
crankshaft rotation and revolving con- 
centric with the shaft. Hinge type cam 


The Airster fuselage construction is a welded chrome molybdenum steel! tubing. 
Wing stubs are integral with the fuselage. 
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followers relieve the tappet rods of all 
side thrust, which increases the life of 
the tappet rod bearings. A _ notable 
feature is the master rod construction. 
This is a steel backed, babbit lined bear- 
ing shell split on the vertical axis of the 
rod, and located with dowels. 

The crankcase is an aluminum alloy 
casting built in three pieces. There 
are two anti-friction crankshaft bear- 
ings and one sleeve type, and a large 
thrust bearing is externally ribbed for 
better cooling. Dual Scintilla ignition 
with full automatic spark advance is 
provided. Current is supplied to the 
battery by a Champion generator, of the 
high output type, the charging rate 
being automatically regulated. Any 
direct cranking starter may be mounted. 

Both the Security Airster.and engine 
were manufactured by the American 
Aircraft Co., Long Beach, Calif., but 
all assets and manufacturing rights have 
been taken over by the National Air- 
plane & Motor Co., present producers. 

Specifications and performance data 
on the Airster are: 


isk ante aipih ld Ale ida es 0 Wiad ee 0 ft. 
Width with wings folded........ 13 ft. 4 in. 
EE a lees gala Sate se e's Seer 23 ft. 11 in. 
0 a et eer ere 8 ft. 6 in. 
PS I ak 35 Ne Sin gna aed 240 sq. ft. 
NE NII 9s Sic, 6 gra intc od why ore ta rackatanae 1900 lb. 
I MNMINENE io. 5 oie 5 atc: bee wise eoaebne 1390 Ib. 
SU TEE oi-6.0.3:0's e's @ Ga a aes a SE 600 Ib. 
oo ee aa eer 23% gal. 
("Serre reeeg a 3 gal. 
MERE NOE occas co cenccceses 120 mph. 
RE Aer ra 100 mph 
Sg ee me oe mp 

EGR GOTMM on. ccc ck eee 20,000 ft 
Se re ner eee 18.000 ft 
co a ree eet er: 300 mi 


Designed by W. B. Kinner, the Security 
S-5 engine features ruggedness and 
long life. 
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If you MUST 


have Stainless! Varn, 


We have the capacity to fill 
your orders promptly 


[‘ you are building aircraft or avia- 
tion equipment vital to the war effort 
of the United Nations, we can give you 
prompt shipment of U-S-S Stainless 
Steel for applications where its proper- 
ties make it the best material. 

Long before Pearl Harbor we were 
acutely conscious of the growing im- 
portance of Stainless Steel as a virtual 
necessity in the production of aircraft 
for war. So our production engineers 


wasted no time in preparing to meet the . 
mounting demand. Not only have we 
increased our capacity, but we have 
made available the industry’s’ widest 
range of sizes and shapes in U-S-S 
Stainless Steel. 

This expansion has made us a quick 
and complete source for this key ma- 
terial. We’re “on our toes” to help you 
get U-S-S Stainless Steel in the air as 
rapidly and effectively as possible. 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY, San Francisco 
NATIONAL TUBE COMPANY, Pittsburgh 


Scully Steel Products Company, Chicago, Warehouse Distributors United States Steel Export Company, New York 


NiTED STATES STEEL 
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ALL-OUT MASS PROD 
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cooperate . . . just phone the nearest of more than 2300 Texaco. 
distribution points in the 48 States, or write: FOR YOUR ENJOYMENT 


The Texas Company, 135 East 42nd Street, New York, N. Y. aie ALLEN ‘every Sunday night. See 







your local newspaper for time and station. 


CACO Cutting and Soluble Oils. 


RETURN METAL DRUMS PROMPTLY . . 
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. thus helping to make present supply meet industry's needs and releasing metal for War Needs. 
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Producing 
Maintenance Men 


An aviation school trains maintenance and service 


men for the Air Forces and 


commercial services 


By W. C. ERB 


Registrar, Roosevelt Aviation School 


OR MANY YEARS, Roosevelt Avi- 

ation School has been one of the 
country’s outstanding aviation pilot and 
mechanic schools. Taking stock of its 
facilities and capabilities for contribut- 
ing to the nation’s war effort, the di- 
rectors of the school promptly arrived 
at some clear-cut decisions as to the 
utilization of its faculty and plant dur- 
-ing the war period. 

Recognizing the critical need for well- 
trained maintenance and service men 
for the Army, the privately operated 
military flying training schools, and for 
the commercial airline operation centers, 
the school determined to make an all-out 
effort to supply those needs efficiently 
and promptly. 

Today, the entire facilities of the 
school are devoted to the turning out of 
maintenance and service men. The fly- 
ing school is completely out of the 
picture. 

Nearly one-half of the school’s facili- 
ties have been turned over to the ex- 
clusive job of training enlisted Army 
men for maintenance and service duties 
in the military operational bases. The 
course is conducted by the regular 


This is the advanced wing repair department. 


This ‘is the advanced fuselage repair 
shop where certificated airplanes that 
have been damaged are overhauled and 
repaired for return to service. In 
many respects, the production line sys- 
tem is simulated, the airframes moving 
toward the back of the shop as the 
various stages of repair are completed. 


A damaged 


Maintenance and service men may be 
called upon to do anything from clean- 
ing a spark plug to rebuilding an air- 
plane. The student is given thorough 
training in the use and werking cf 
metals in a completely equipped metai 
working shop. Here is a student oper- 
ating a heavy duty nibbling machine. 
This is more than just an exercise, for 
the part he is working on will go into 
actual service. 


A section of the elementary engine department where students 


wing from a Stinson RS 6 is being dismantied preparatory to 
rebuilding. Alj work is done under the supervision of qualified 
instructors and government inspectors. There is no time limit 
set for the completion of this work, the only objective being 
quality of work and thoroughness of instruction. 


receive instruction and practice to prepare them for the 
advanced engine overhaul division. In the advanced division, 
the student works on engines of all types in actual service. 
In the Army division of the school, the latest types of military 
power plants are worked on by the trainees. 
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Use it as a single-action, double- 

action or triple-action press... the 
job will be done with minimum change- 
over, spoilage and production costs. 
This versatility has won the H-P-M 
Fastraverse Triple-Action Deep Metal 
Drawing Press an important place 
in today’s all-out production of the 
Nation's aircraft and armament plants. 


The Hydraulic Press Mfg. Company 
Mount Gilead, Ohio, U. S. A. 


District Sales Offices: New York, Syracuse, Detroit 
and Chicago. Representatives in Principal Cities. 


The 200 ton H-P-M Fastraverse triple-action p® 

shown above is drawing oil tank collars for 

Douglas C-47 troop transport, from .051’—3S08 

—production 125 per hour. Other parts are ff 

of the variety of work made on this press i) 
Douglas plant, largest piece 
235/8" long, 161/2" wide, a 
29/16” deep. 


























A group of Army students in the hy- 
draulics laboratory. The apparatus 
shown in the picture is a hydraulic 
“mockup" developed at the school to 
demonstrate the operation of an air- 
plane's hydraulically operated land- 
ing gear, brakes, and flaps. 


faculty according to Army requirements. 
Upon completion of the course, the men 
are ready to take their stations at repair 
depots throughout the country and on 
the far-flung fighting fronts. 

This conversion has not been made to 
the detriment of thorough and complete 
training of maintenance men to meet 
the exacting requirements of the com- 
mercial airlines and flying schools. A 
more efficient allocation of facilities and 
the addition of more equipment, where 
necessary, has insured the continuance 
of the pre-war thoroughness of instruc- 
tion. In fact, the course has been ex- 
tended in scope to more adequately train 
the student to meet the increasingly 
difficult task of maintaining military 
training and commercial aircraft under 


Here an Army student is receiving in- 
struction in the carburetor laboratory 
where carburetors are dismantled, 
over-hauled, and tested Note the sec- 
tion of a supercharger assembly in the 
background 


An Army trainee is learning how to 
test generators on an Allen testing ma- 


chine. The generator was repaired and 
rebuilt by the students. 


« 


This is a test unit in the advanced 
engine department for the testing of 
overhauled and rebuilt magnetos. Per- 
formance at various speeds is observed 
with the aid of the tachometer mounted 
on the panel. 


the press of wartime conditions. 

Prior to the outbreak of war, the 
principal “field experience” provided 
the students was the actual servicing of 
outside aircraft on a regular commercial 
basis. The only charge made for this 
work to the owner was for materials. 
Under this arrangement, there was no 
stipulation as to time for completion of 
the work, thus giving the students ample 
time to do the job thoroughly and well 
under instructional supervision. Since 
the war, many private airplane owners. 

(Turn to page 223) 


An instructor is explaining the con- 
struction and operation of a hydro- 
matic propeller to future Army main- 
tenance and service men. 


Twomore Army student are receiving 
instruction on the construction, repair 
and operation of instruments in the 
instrument laboratory of the Army 
maintenance and service school. 
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ATTACK DIVE” by John Hammer 


4A SAFE 680 M. P.H. .. . It takes exceptional engineering to build an airplane that is 


safe in a 680 m.p.h. dive. Thrusting downward at this prodigious 


speed —or outclimbing, outflying, outgunning all contemporaries — 
the sensational Republic P-47 THUNDERBOLT is the tangible expres- 


sion of the high engineering skill which planned it to the last detail. 


9 “ Republic Aviation Corporation, Farmingdale, Long Island, N. Y. 


a 


9 


iy REPUBLIC AVIATION 


AVIATION, April, 1942 


7 
to 
the 
ene 
Bri 
cap 
wit 
mu 
—t 
it.- 
cab 
pos 
1 


loo 










One of a considerable number of American barrage balloons guarding military 
objectives in the Pacific Northwest. These balloons are under Coast Artillery 


Command. 


N THEORY and in general practice, 

aerial defense in Britain is divided 
into layers or zones of defined altitudes. 
The highest zone is defined as that above 
effective anti-aircraft gunfire; the next 
lowest is contained by the range of anti- 
aircraft, but this zone has a lower limit 
beneath which it is difficult or impossible 
for guns to operate, either because of 
danger or damage to local property, or 
because of inaccuracy of fire against 
aircraft moving rapidly at low altitude. 
This lower limit is established at around 
5,000 feet. It is the function of the 
balloon barrage to cover the area of 
the defended position up to that height. 


AUTO WINCHES USED 


The gas bags themselves are designed 
to carry a cable sufficiently strong, and 
therefore heavy, to be destructive to the 
enemy aircraft on impact. The present 
British standard type of balloon has a 
capacity of 20,000 cu. ft. and is inflated 
with hydrogen. High altitude types of 
much larger capacities have been tried 
—the French flew balloons up to 20,000 
ft—but the weight and strength of the 
cable had to be reduced until it did not 
possess the necessary destructive power. 

The ground equipment for the bal- 
loons is carefully designed to provide 





standardization, using components eas- 
ily obtained, robustness and ease of 
operation by unskilled crews. The truck 
which carries the winch is a standard 
heavy Ford chassis with a Ford V8 
motor mounted on it to operate the 
winch, and which is controlled exactly 
the same way as a car—foot clutch, 
brake, etc. 


BALLOON SPACING 


The balloon barrage is operated and 
maintained by a separate R.A.F. Group, 
but the tactical operation is controlled 
by Fighter Command, which dictates 
when the balloons must fly and when 
they must descend. For any defended 
area the optimum spacing of balloon 
sites is that which provides a compro- 
mise between the risk of fouling the 
cables and the closest spacing required 
to prevent enemy aircraft flying through 
gaps left in the barrage. During the 

(Turn to page 214) 
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At right: A unit of London's river balloon barrage system. These units are now 
issued properly fitted-up barges containing living quarters for the crew .. . Below: 
The "bumper" fitted on the wings of this wrecked German Heinkel is designed to cut 
the cables of barrage balloons defending British cities. There has been no report on 
the success of these devices, but the added weight reduces the plane's speed and 


bomb load capacity. 
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By J. 1. WADDINGTON 
M.A., AFR, AS. 


As Americans now look seri- 
ously to defense against air 
attack, British experience 
becomes of more than aca- 
demic interest. This article 
outlines the function and 
success of the barrage bal- 
loon as an integral part of 
the aerial defense system. 
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A NEW FAR REACHING DEVELOPMENT— 
of vital importance—to every management, 
production and traffic official engaged in air- 


plane parts, sub-assembly, or plane manufacture 


% % % In cooperation with a nationally known 
manufacturer making airplane sub-assemblies, 
we have developed — and have in daily use—a 
more efficient, safer, and less costly method of 
handling airplane parts and assemblies than has 


ever been available before. 


This new method of handling is being used for 
both truck and railroad car shipments... and 
also for handling and temporary storage 


services within the plant. It speeds the loading 















and unloading of parts and sub-assembly ship- 
ments. It minimizes, and practically eliminates 
any possibility of damage during shipment — 
and permits a maximum load to be handled in 


minimum space, with much reduced dunnage. 


We cannot publish photographs or details of 
the savings that are being made with this new 
development, due to the censorship restrictions 


prevailing during the war emergency. 
The next step, therefore, is up to you— — — 


We solicit your prompt and thorough investi- 
gation of this new development as aiding our 


mutual desire to make America stronger—faster. 













MECHANICAL HANDLING SYSTEMS, INC. 


MANUFACTURING ENGINEERS 






4670 NANCY AVE. . : . : . : DETROIT, MICH. 






TELEPHONE—TWINBROOK 2-1210 











Airliner Air Conditioning 


.A solution to the problem of maintaining constant tem- 


peratures in transport planes during lay-over periods. 


By J. A. FERRIS Publicity Director, Northwest Airlines Inc. 


AINTAINING correct tempera- 

ture within the plane while on 
the ground between arrival and depar- 
ture times is a problem that has been 
successfully tackled by Vernon Lund- 
quist of Northwest Airlines. 

Because of weight limitations, it is 
impossible to have more than a moder- 
ate amount of insulation in transport 
planes. Consequently they absorb a lot 
of heat in the summer and cool quickly 
in the winter while on the loading 
ramp. For passenger comfort, it became 
necessary to have some sort of arrange- 
ment to provide conditioned air within 
the plane to keep the temperature con- 
stant. 









To meet this problem, the first of a 
new type of air conditioning installation 
was made at the Minneapolis terminal 
of Northwest Airlines. In the base- 
ment of the Administration Building is 
a complete air conditioning unit sup- 
plying filtered warm or cold air to the 
planes on the ramp through an under- 
ground duct system terminating at man- 
holes at the assigned position of incom- 
ing planes. The conditioned air is 
conducted to the plane interior through 
a flexible air hose drawn from the man- 
hole. Control switches and utility elec- 
tric outlets are located conveniently at 
the manhole. 

In operation, fresh air is drawn 


When not in use, the air hose is re- 
tracted into the manhole which is cov- 
ered flush with the apron surface. Note 
the location of the control switches 
and utility electric outlets. 
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through an automatically opening in- 
take duct and passed through a set of 
spun glass filters to remove dust and 
impurities. The air is then passed over 
heating or cooling coils after which it 
is forced by a fan through a main duct 
leading to the distribution system. 

During the summer, the cooling coil 
is supplied with a refrigerant (Freon) 
which lowers the air temperature to 55 
deg. F. In the winter, two steam coils 
are used to heat the air to approximately 
140 deg. Steam is supplied through 
electrically controlled automatic steam 
valves which open and close as the fan 
starts and stops. 

The 18 in. transmission duct extends 


The air conditioning unit in the base- 
ment of the Administrative Building. 
After being cleansed and heated or 
cooled, the air is blown through the 
main duct leading to the distribution 
ducts under the loading ramp. 
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underground from the air conditioning 


unit to the 12-in. distribution ducts which 
branch off at approximately right an- 
gles under the loading ramp for a dis- 
tance of 225 ft. in either direction. At 
150-ft. intervals along the duct a ver- 
tical duct carries the air to the man- 
hole outlet at the apron surface. 

This installation is an important con- 
tribution to the comfort of NWA pas- 
sengers particularly in the instances of 
15 min. layovers when the passengers 
may prefer to remain in their seats. 

Military authorities, too, have shown 
considerable interest in the installation. 
The maintaining of uniform tempera~ 
tures in grounded aircraft is important 
where contraction or expansion of vital 
metal parts may seriously damage or 
impair the efficiency of precision arma- 
ment fixtures. 

For those who have a more detailed 
interest in the installation, there follows 
a list of the equipment included in the 
air conditioning unit. 

AIR CONDITIONING UNIT EQUIPMENT 

Fifteen ton capacity Freon condens- 
ing unit consisting of a four cylinder 
compressor and a 15 hp., 220 volt, 60 
cycle, 3 phase motor. 

Fifteen ton shell and tube condenser. 

Air conditioning cabinet in which are 
contained the following: 

Motor operated inlet air damper 
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Schematic diagram of the Northwest 
Airlines air conditioning system de- 
signed to maintain constant tempera- 
tures in the planes during lay over 
periods. 


A flexible air hose is drawn from a 
manhole on the ramp and connected 
to the duct system in the plane. A di- 
rect connection is thus established with 
the air conditioning unit in the base- 
ment of the Administrative Building. 


Set of six throw-away type dust 
filters 


Six-row direct expansion coil with 
a face area of 21x41 in. having a 
thermal expansion valve and heat 
exchanger 


Single row tempering steam coil 
having a face area of 6.2 sq. ft. 


Double row steam heating coil hav- 
ing a face area of 6.2 sq. ft. 


Mill exhauster type fan delivering ap- 
proximately 2,500 to 3,000 cfm of air at 
from 6 to 8 in. H,O static pressure. 


Fan motor—7} hp., 220 volt, 60 cycle, 
3 phase, driving fan by “V” belt drive. 

Set of controls consisting of the fol- 
lowing : ‘ 


Performance Specifications 
Heating Cycle 


Inlet air temperature to conditioner 
ES Pee in bay Saye 20 deg. F. 
Temperature of air at fan discharge 140 deg. F. 
Temperature of air at hose outlet.. 125 deg. F. 
Btu per hour 
Cubic feet per minute 
6 to 8 in. H:0 


Cooling Cycle 


Inlet air temperature (max.) (D.B.) 100 deg. F. 
(W.B.) 75 deg. F. 
Temperature of air at fan discharge 55 deg. F. 
Temperature of air at hose outlet.. 65 deg. F. 
Btu per hour 
Cubic feet per minute 
6 to 8in. H:O 


(Turn to page 223) 
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Laminated wood 


Wood Frame Hangar 
For Northwest Airlines 


Thirteen wood arches, each 152 ft. 
long, form the frame of the new North- 
west Airlines hangar at Fargo, N. D. 
Constructed to accommodate the giant 
Douglas DC-4, the hangar will have a 
maximum height of 35 ft. in the center. 
Ten-foot spacing between the arches 
gives the hangar a depth of 120 it. 
which may be easily extended whenever 
necessary. 

The arches were designed and fabri- 
cated by Unit Structures, Inc. in Wis- 
consin, They are three-hinged arches, 
glued up a half arch at a time. Twelve 
of the 13 arches have a cross section of 
74 in. wide by 27% in. deep, built up of 
3 laminae, each t8x74 in. The thirteenth 
is made in 74x7}-in. cross-section to 
serve as a combination of form and plate 
for the end wall opposite the door. 

The completed  half-arches were 
shipped on two flat cars with a 40-ft. 
idler car between to take up the over- 
hang. 

Although inexperienced with arches 
of such size, the local contractor had no 
difficulty in ¢making the installation. 
Concrete abutments were prepared at 
the site. These included full-sized abut- 
ments at the rear so that a 74X27}-in. 
arch can be substituted readily for the 
74x74 in. arch, if the hangar is ever 
enlarged. 

The base of the arch is fitted into a 
metal shoe fastened on top of each abut- 
ment, and held in place by a long bolt. 
Let into pre-cut daps in the wood, metal 
Tesco shear plates, 4 in. in diameter, 
spread the load from the relatively small 
bearing area of the bolt itself over nearly 
the entire cross-section of the wood. At 
the crown, where the half-arches join, a 
hinge effect was desired rather than 
rigidity, and plain bolts were used. 

Dressed and matched, 2x6-in. siding 
was nailed directly to: the arches, which 
form both the sideé.and the roof. No 
joists were needed for the roof. 
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trusses of the Northwest Airlines hangar at Fargo, N. D. 


The Fargo hangar was built under the 
supervision of Karl O. Larson, chief 
engineer of Northwest Airlines, who de- 
cided on the strength, efficiency, availa- 
bility, and economy offered by wood 
construction. 


Air Transport 


Britain's Auxiliary Air Bases 
By EMIL K. HARVEY 


The wisdom of the old adage of not 
putting all your eggs in one basket is 
being practiced in good faith by the 
British. Two and a half years have 
taught them the value of diversified op- 
erations which has resulted in airports 
scattered all over the landscape of the 
British Isles. 

Cleverly camouflaged, these bases are 
hard to detect from the higher altitudes 
at which enemy planes are forced to fly. 
Many a meadow has been converted into 
an auxiliary air station, but the modern 
art of protective obscurement fools the 
observer aloft into believing that he is 
still seeing a meadow. The proximity 
of fields is dictated primarily by the 
safety considerations, after the value of 
the land for farming purposes has been 
weighed. 

Contrary to the thought of military 
bases with elaborate administrative 
headquarters and large hangars, these 


outlying airports rank in simplicity and 


obscurity. Long paved runways now. re- 
place the fine naturally drained turf of 
which _ Britain has always _ boasted. 
Heavy loads and high speeds, reliability 
and control necessitated the change. The 
pavements are either asphalt or con- 


crete, depending upon the judgment and 
equipment of the local contractor. The 
surface of the pavement is treated to 
match in texture the immediately adja- 
cent land which may vary a number of 
times the length of the runway. Painted 
in deep greens, browns and blues to 
blend with the surrounding scenery, it 
is almost impossible to identify their 
existence, 

Skirting the edge of the field well hid- 
den among trees and brush, are. what 
might be called hangars.. These consist 
only of sand bags piled up on three sides 
the height of the planes and large 
enough to shield two ships. Five or six 
units are distributed. well around the 
field which limits the number of aircraft 
stationed at one location. 

The airfield*design is made complete 
by connecting the ends of the runways 
to the protected stations by taxi-strips 
which virtually circumscribe the land- 
ing area with a road. This design as- 
sures quick yphampered movement of 
aircraft between the landing area and 
storage units. The sand bag hangars 
provide sufficient space and equipment 
to check planes and make minor repairs. 

Ground traffic regulations are simple, 
but concise. Individually, the planes 
taxi to the end of the runway and tak-: 
off. On coming in, the operations are 
reversed. After the plane lands. it con- 
tinues along the runway to the end; 
where it turns off on the taxi-strip and: 
heads for its designated hangar and: 
thus concealment. Simplified ground 
movements together with hidden segre- 
gated hangar units minimizes the pos- 
sibility of pursuing craft from sighting 
the base. In the event of an attack dam- 
age would be localized due to the seg- 
regation of the protected units and type 
of construction. Obviously these auxil- 
iary fields are limited» in number both 
by the efficiency of their proximity and 
land available. They are however, an 
answer in part to military flying and 
protective concealment under war con- 
ditions. : 
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By W. W. MAC DONALD 








Control Tower Operations 
Recorded On 24-Hour Basis 


Equipment installed in the control 
tower at San Francisco airport by Frank 
Rieber, Inc., permits recording of all 
incoming and outgoing radio messages 
with a minimum of attention on the part 
of the operator, constituting a perma- 
nent 24-hr. log. This at present involves 
handling a simplex, or one-channel-at-a- 
time, communication system incorporat- 
ing six receivers and a single trans- 
mitter. Provision has been made for 
recording seven additional channels, 
should this ever prove necessary. 

The installation consists of two con- 
stant-groove-speed instantaneous record- 
er-playback units, functioning consecu- 
tively to avoid omissions which would 
inevitably occur were it necessary to 
cease recording while changing a disk. 
The turntables of these units, normally 
still, are rotated when transmitted or 
received signals actuate sensitive elec- 





tronic relays and automatically turn 
power on. A “squelch” circuit, associ- 
ated with the relays and functioning 
when there is no incoming or outgoing 
traffic, prevents operation of the equip- 
ment by static bursts. 

Where continuous automatic record- 
ing is not required a time-clock me- 
chanism may be switched in to turn the 
machines on and off at pre-determined 
times, in which case there is a two 
minute overlap or duplication in the 
event that the changeover from one 
turntable to the other occurs in the mid- 
dle of a message. The machines may 
also be operated manually, or connected 
to record outgoing messages only. A 
particularly useful feature is provision 
for playing back indistinctly heard por- 
tions of received messages while the ma- 
chines continue to record the remainder. 

Plastic disks used are 12 in. in di- 
ameter and record 62 min. of sound on 
each side, this long playing time coupled 
with intermittent use reducing the num- 





B. M. Doolin, manager cf San Francisco's airport department, manipulates tower 
communication controls. New automatic recording and playback equipment appears 
at the left 
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ber of disks which must be handled in a 


day to a minimum. Each disk is equip- 
ped with a label upon which the operator 
may record the date, time and other 
pertinent data required by the FCC. 
Disks are stored 40 to the inch in an 
ordinary filing cabinet. 


Light Weight 
Transmitter-Receiver 


Following extensive tests in military 
service, Bendix Aviation, Ltd., of North 
Hollywood, California, has announced a 
25 lb. aircraft radio system, claiming 
performance comparable with many 
heavier sets. 

Known as Model 3801, the system 
comprises two separate units connected 
together by means of a cable. One unit 
contains the transmitter and the receiver 
and may be installed in any readily ac- 
cessible location. The other contains 
the powerpack and may be located any- 
where in the aircraft. 

The receiver is a six-tube superhetro- 
dyne with a stage of tuned radio fre- 
quency amplification. Two frequency 
bands are provided, one for the beacon 
channels and the other for communica- 
tion with the ground and other aircraft. 
One tuning control and a volume con- 
trol are on its panel. 

Jack boxes located at both units 
provide handy connections for micro- 
phones, headphones and -telegraph keys. 
A built-in antenna relay permits the use 
of a single antenna for both reception 
and transmission. 


Battle-Proof Parts 


Manufacturers of aviation radio parts, 
now fully aware of the fact that com- 
ponents going into ships intended for 
military use must withstand the shock 
of gunfire, are re-designed to meet this 
new and severe requirement. One good 
example of the current trend is found 
in rheostats made by the International 
Resistance Company of Philadelphia. 
Bakelite instead of ceramic insulation 
is used. Another example is seen in 
the design of CS series sensitive d.c. 
relays made by the General Controls 
Company of Glendale, California. These 
relays are mounted within molded 
phenolic enclosures with removable 
transparent windows, are adjusted by 
varying their armature gaps rather than 
contact spacing. 
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Proven 1n Action 


“..- During the recent engagement with enemy sub- 
marines, successful attacks were made by Kingfisher OS2U 
type, against submarines.”—Rear Admiral J. H. Towers, 
Chief, U. S. Navy Bureau of Aeronautics. Hundreds of 
these Vought-Sikorsky Observation Scouts have joined 
the battle fleets of the Navy. Hundreds more are on the way. 


VOUGHT-SIKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 
ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Army Trimmed to Air, Ground and Supply— 
Single Command for AAF; Air Corps Out; 
All Sub-Commands Report to Gen. Arnold 


Washington (AVIATION Bu- 
reau) —Preparing to take the 
aggressive against the enemy 
as soon as rising armament 
production has reached the 


desired level, Commander in | 


Chief Roosevelt has drastic- 
ally reorganized the Army for 
modern action. 

All branches like artillery, 
cavalry, infantry, are shorn 
away and the Army now has 


only three commands: Air | 
Ground Force, and | 


Force, 
Service of Supply. Notice that 
Air Force is named first. 

The Air Force too is stream- 
lined under a single command, 
with the Air Corps and the 
Combat Command abolished. 
Lieut. Gen. Henry H. Arnold, 
formerly Deputy Chief of 
Staff for Air, is Commander 
of all the Air Forces. Report- 
ing directly to General Arnold, 
are several commands, like the 
Army Flying Training Com- 
mand, Ferry Command, Air 
Services, the four Combat 
Commands, etc. Organization 
was not complete at this writ- 
ing; commands will be com- 
bined, new ones added. 

Of course the Air Force and 
the Ground Force are under 
the single command of the 
President and the General 
Staff, which is headed by Gen. 
George Marshall. This re- 
organization ends for now all 
possibilities of the “separate” 
air force. It is pointed out 
that Britain’s RAF is the only 
really separate air command 
in the world. 

Basic aim in the new setup, 
Which is patterned closely 
after the German system, is 
to unify command and to 
separate from the fighting 
forces any worry about devel- 
opment, procurement, and 
maintenance of supplies and 
equipment. The Service of 
Supply does that. 

Since the Air Corps, which 
Supplied the Air Force, is 
abolished, AAF has a procure- 
Ment division, but it is as- 
sumed by responsible officers 
that procurement, including 
research and development of 
all aircraft will go to the 
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supply branch of the Army. 
This is a shakeup clear down 
to the foundation, and some 
heads are still swimming. 

Command of the Ground 
Force goes to Lieut. Gen. Les- 
lie J. McNair, formerly Chief 
of Staff of General Head- 
quarters, and Maj. Gen. Bre- 
hon B. Somervell, formerly 
Chief of Staff in Charge of 
Supply is in command of the 
Supply Branch. 

The President authorized 
Secretary of War Stimson to 
set up, as he finds necessary, 
such other departments as 
overseas departments, task 
forces, base commands, de- 
fense commands, and com- 
mands in theaters of opera- 
tions. 

Lieut. Gen. Delos Emmons, 
formerly Chief of the Combat 
Command, is now in command 
of the Hawaii corps area, and 
Maj. Gen. George H. Brett is 
now deputy commander in the 
Far East. 














Three Lions 


Army version of the Douglas DC-4 transport takes off on maiden 


flight at Santa Monica, Calif. 


Designed originally as a luxury 


airliner, it has been modified to carry troops and equipment on 
fast missions and is now in quantity production. 


DC-4 In The Army Now 


Airborne troops and sup- 


| plies, heretofore almost exclu- 


sively an Axis monopoly, at 
least in the war news dis- 
patches, will soon become an 
Allied Nations communique 
term, when the new, huge 
Douglas C-54’s, now in mass 
production, go into service. 
Judging by production photo- 





Wide World 


Col. Antonio Guedes Muniz, aeronautical engineer and official 
representative of the Brazilian Government, left, inspects a 
Wright engine similar to the type to be manufactured in Brazil 


under a licensing agreement. 


M. F. Gemme, assembly superin- 


tendent of Wright, explains features of the engine. Alvin Sun- 
day, manager of the company’s license division, looks on. 





graphs just released, that day 
is not far distant. 

Originally planned as an 
airline luxury ship, and listed 
as the DC-4, the huge trans- 
port was taken over by the 
U. S. Army Air Corps, changed 
in several respects to increase 
its performance, and is be- 
ginning to come off the Doug- 
las assembly lines in increas- 
ing numbers. 

It is equipped with a tri- 
cycle landing gear of the re- 
tractable type, with paired 
main wheels and a tricycle 
nose wheel, that give added 
braking power for short land- 
ings. It is powered with four 
1350 hp. Pratt and Whitney 
Twin- Wasps. 

As altered by the Army it 
will carry a greater load, fast- 
er, higher and farther, and 
that’s all they’ll say about it. 


CAP Formation Rule 


Formation flying by Civil 
Air Patrol is discouraged until 
National Headquarters issues 
instructions. Those already 
doing so are on their own re- 
sponsibility. Wide intervals of 
500 ft. should be maintained 
until proper training directives 
on formation flying are issued. 
Members are also requested 
not to discuss their flights, 
what they saw or to send radio 
or phone messages about our 
forces. 

Squadrons are beginning to 
build up their auxiliary work- 
ers, calling for mechanics, 
radio men, photographers, 
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guards, men and women with 
autos, and stenographers. 

The women are conversing 
over whether their uniform 
shall be slacks or culottes. One 
99’er says no matter how well 
tailored slacks are, most wo- 
men look horrible in them. 
The official ladies’ uniform 
will be culottes for street 
wear, but a squadron may se- 
lect its own flying uniform 
subject to headquarters ap- 
proval. 

Members need not lend their 
planes to other members un- 
less they wish to. 

The Army has ordered all 
air markers within 150 miles 
of the east and west coasts 
screened. CAP units can co- 
operate with CAA by making 
flight checks to assure screen- 
ing, and make notes as to how 
this might best be accom- 
plished. With nearly 30,000 
members, the Patrol is sched- 
uled to assume defense duties 
soon, including the patrolling 
of coastlines against attacks. 


CAP Gets Insurance 


A \blanket insurance policy 
at a low rate will protect Civil 
Air Patrol members against 
liabilities from accidents on 
Patrol missions or on training 
duty. Highest safety stand- 
ards will be maintained but 
some protection is needed. 
Army, Navy, CPTP, and other 
air agencies require liability 
and property damage insur- 
ance. Otherwise, claims would 
be long in settlement under 
slow public procedures and a 
single accident might involve 
several members in expensive 
litigation. 

The policy, written jointly 
by several underwriters, will 
cover public liability up to 
$50,000 per person injured, or 
$100,000 for one accident. Lia- 
bility to passengers will be 
covered within the same limits, 
plus property damage up to 
$50,000. The underwriters are 
putting costs at a minimum. 

A blanket policy is to be 
written for the whole CAP. 
The pilot on payment of his 
premium will receive an iden- 
tification card which he can 
carry with his license and CAP 
credentials. The policy gives 
protection to the pilot. plane 
owner and any CAP officers 
and members who might have 
contingent liabilities. The in- 
surance will be available 
through local insurance agents. 

Safety rules governing CAP 
operations orders will be more 
restrictive than the Civil Air 
Regulations. More flying time 
will be required as a qualifica- 
tion for pilots to carry pas- 
sengers on CAP missions. 

The Los Angeles County 
Squadron has been preparing 
a number of parachute packs 
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of food, medicine, and signal 
material for use in disaster 
relief. In Seattle, a CAP doc- 
tor is ready to land or para- 
chute on the scene of airplane 
crashes, with folding operating 
table and surgical instruments. 
And in Miami a seaplane unit 
is being formed. Pilots at the 
Embry-Riddle seaplane base 
are enlisting in the Patrol and 
have 12 seaplanes available. 


Light Planes Classed 
As “‘Liaison’’ Types 


airplanes have been redesig- 





PAA Sends Six Students | 
| To South America 


Six more college students 
from the United States have 
been selected by Pan Ameri- 
can Airways to study in South 
America during 1942 under its 


travel fellowships instituted in | 
cooperation with the Institute | 


of International Education in 
New York, in 1937, to promote 
inter-American relations. 
Air transportation is pro- 
vided by the airline in con- 


| junction with a scholarship 


nated as liaison aircraft. The | : : 
| plan Pan American Airways 


term “liaison” will be used 
from now on to mean light, 
short range, generally un- 
armed airplanes. Observation 
planes which have been re- 
designated as liaison include 
the O-49 series, 
series, and O-59 series. They 
will carry the letter “L” in- 
stead of “O.” 

The L-49 series are short- 
range, two-place Stinson 
monoplanes, equipped with 
radio, flaps, wing slots, steer- 


| fellowships 
0-57, O-58 | 


able tail wheel and powered | 


with a single 280 hp. engine. 
The L-57 is the Taylorcraft 
highwing monoplane, with two 
seats in tandem. It carries 
radio but no armament. The 
L-58 is Aeronca, and the L-59 
is Piper. 

Nearly all of the light plane 
contingent will be in the 
Ground Force and some in 
the Service of Supply. A few 
will be assigned to Air Force. 





Group of ‘“‘good neighbors” comprising 72 Bra- 
zilian and six Argentine youths pictured on 
last month to participate 


arrival 





Several series of observation | fT 


maintenance and tuition 
given by a United States col- 
lege or university. Under this 


in the last four years has 
brought 46 Latin American 
students to this country, 13 of 
whom were awarded travel 
last fall for the 
academic year of 1941-42. 


Private Flying Is 
On War Probation 


Strict CAA rules putting a 
ban on flying except at desig- 
nated airports with continual 
guard, works hardships on un- 
scheduled flights, in the opin- 
ion of National Aeronautics 
Association. Civil aviation still 
is on trial as to its ability to 
carry through the emergency 
without risk of subversive use 
of planes, says NAA. The reg- 
ulations will remain drastic 
until flyers are more organized 
and experienced in flying 


in aviation ment agencies. 


under wartime conditions. 

Special permission may be 
granted for planes to be kept 
at private fields other than 
designated airports, provided 
ships are dismantled when not 
in use. Flights can be made 
on clearance from the nearest 
| designated airport. Provision 
is made also for crop dusting, 
trapping and other activities 
which require aerial opera- 
tions. The purpose of the 
regulations is to “Keep ’Em 
Flying.” 





Lady Cop for Ryan 


Ryan Aeronautical Co., San 
Diego, Calif., has employed, it 
is believed, the first woman 
| “cop” to guard a defense plant 
in the southern California 
area. She is Mrs. Helen Good- 
rich, an expert pistol shot and 
widow of a motorcycle police- 
man killed in a, traffic acci- 
dent. She will be on duty at 
the Ryan training plane fac- 
tory in departments where 
women are employed. 


CPTP Funds Upped 


Except for some small re- 
duction, appropriations for 
CAA and CAB in the fiscal 
1943 Commerce Department 
Appropriation Bill contain but 
one substantial change from 
this year’s figures. This item 
is for CPTP which is raised to 
$36,000,000, from the $15,930,- 
| 081 approved by the budget 
' bureau. The bill provides that 
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training program for Latin-American students 
sponsored by CAA, the Army and other govern- 
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Harris & Ewing 


Bacon and eggs, toast and coffee are prepared aloft by a mem- 
ber of the crew on long patrol flights. Good hot ‘“‘chow”’ on long 
missions makes for greater fighting efficiency. 


$8,000,000 of the total shall be 
used immediately to speed the 
program. 

More than 70,000 pilots have 
been trained to date, of which 
more than 21,000 have gone 
into Army or Navy, and 3,000 
have joined the Canadian 
service. 

Other sums in the bill: 
maintenance and operation of 
airway facilities, $8,388,000; 
establishment of new facili- 
ties, $5,640,000. 


1942 NAA Convention 


June 6 to 9 is set aside for 
the 1942 NAA National Con- 
vention, in the Fontenelle 
Hotel, Omaha. NAA activities 
have been developing through- 
out the state of Nebraska 
where new chapters have been 
formed at Lincoln and Mc- 
Cook. 


Air Course Contest 


Closing date for the Na- 
tional Aeronautic Association’s 
Air Youth scholarship compe- 
tition, offering $12,000 in air- 
craft mechanics, airline main- 
tenance, and engine mechan- 
ics courses, has been extended 
to May 15. Candidates are 


required to show they studied ' 


trigonometry, algebra, physics 
and chemistry; evidence of 
some worthwhile contribution 
in the field of aviation (or em- 
ployment at an airport or 
other phase of aviation); 


submit a 1,000-word essay on 
“The Part Youth Can Play in 
America’s Air Defense”; and 
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obtain letters of recommenda- 
tion. Major Lester D. Gard- 
ner, chairman of the Commit- 
tee of Awards, pointed out 
that the need for skilled 
workers in the aviation indus- 
try is urgent. NAA’s office is 
at 718 Jackson Place, Wash- 
ington, D. C. 


Instructors 
School for Glider 


A glider instructors’ train- 
ing school has been put into 
operation at Twenty-Nine 
Palms Air Academy, Calif., 
under contract with the Air 
Corps. Two-place Schweizer 
machines are being used, and 
bigger ships of various makes, 
up to 12-place and more, will 
be used later. Twenty-Nine 
Palms has suitable topog- 
raphy for both slope and 
thermal work. Four types of 
tow are used: automobile, 
automobile winch, powered 
winch, and airplane. All of 
the students are young air- 
plane pilots recently commis- 
sioned. 


Pensacola Speeds Up 


Pensacola Naval Air Station 
has gone on a seven-day week 
flying schedule, partly because 
spring rains cut down the 
number of flyable days. As 
this was written, the station 
was planning to go on two 
eight-hour shifts daily. Ex- 
pansion of station facilities 
will permit receiving 1,000 
more cadets a month. 








THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 


A Shimmer in the Sun 


The fine art of illusion is so perfected on airports that 
even homing pilots sometimes fail to find them. All 
front fields are now camouflaged. In general, where 
possible, existing fields, orchards, barns, are left as is, 
and runways are laid out between them. Then the 
natural patterns are carried across the runways with 
painted burlap, or with other illusory devices. Some- 
times dummy trees are stood on the runways, and 
taken down only for traffic movements. Planes are 
dispersed in the barns, in brush and trees, and in low 
sheds with camouflaged roofs. War department is 
working on new tricks constantly. 

Even dummy railroads are put across airfields. The 
Germans once simulated gleaming steel rails by 
means of little channels of water in cement. But they 
forgot the ripple. British pilots noticed this, took pic- 
tures, which revealed the sham, went back and 
bombed the airport which would have gone unnoticed 
but for a shimmer in the sun. 


That old question: Whether war planes will be put to 
civil use when peace comes, is brought up again—by . 
the British. Capt. H. H. Balfour, under-secretary of 
state for air, says military planes must be improvised 
for two or three years’ use after the war till civilian 
models can be developed. The day fighting stops, 
Britain’s routes should start with military craft, he 
says, and they must immediately order 500 to 1,000 
transport planes. He says nothing about private 
planes. In this country we will have later civil models 
and more of them than the British, Germans, Japa- 
nese, and Russians. If the world disarms, military 
planes will sell for a song. But in general they are 
pretty hot stuff for private or commercial use. Some 
of our trainers would be nice. Make your own predic- 
tion. 


Most intriguing of all speculation on postwar doings 
is the question of new designs and new products. 
Washington and industry are only beginning to think 
of it. Some auto companies have already said they 
are storing their tooling and will start with 1942 
models when the war ends. But suppose some inde- 
pendent concern starts with 1945 cars!—if the war 
ends then. Suppose some airplane company takes a 
notion to build a plumb new kind of car! Could the 
other manufacturers stick to their 1942 designs? 
Will the airplane builders go to work on jet propul- 
sion? On all-wing design? On helicopters? Will jet 
propulsion be tried on cars and boats? You can ask 
yourself scores of such questions in all fields of tech- 
nology—and you needn’t feel like a Buck Rogers for 
it. Things are cooking. 


The “Sister System" is a sort of liaison scheme be- 
tween British and American firms turning out similar 
airplanes. The British firm gives advice on design 
and stresses in the latest modifications, and assists in 
the assembly of American aircraft in England. Of 
course every American firm that supplies planes to 
England has several representatives there. British 
aircraft builders say that their repair organization 
can deal effectively with a 60 percent crackup. 



















Barrage Balloon School | 


Training in handling bar- 
rage balloons has started at 
Camp Tyson, deep in central 
United States, only anchor 
balloon school of the Army. 
Trials in England convinced 
the Army that the entangling 
steel cables and nets are ef- 
fective in keeping attacking 
airplanes at a high enough al- 
titude to badly spoil their aim. 


Practically all planes that con- | 


tact the mesh are seriously 
damaged or brought down. 
The cables are hard to see, 
even in the daytime. 

For training purposes, bags 
are inflated with helium, but 
in combat they use hydrogen 
or other gases. 

A long training period is 
necessary to make the crew of 
22 men per balloon efficient. 
Each balloon has its carrier 
truck for the bag, gas supply, 
and supplies. Balloon units 
are highly mobile. Barrage 
balloons carry no weapons, and 
no persons: the cable and net. 





Some units have already 


been in service at strategic | 


points in the country. 

The public in general is 
warned not to approach any 
escaped balloon with any kind 
of fire whatever, as a strong 
explosion might result. Neither 
should dragging cables be 
touched, as they often pass 
over high tension wires. 


B-25 to Our Allies 


North American Aviation’s 
B-25, named “The Mitchell” 
in honor of the late General 
Billy Mitchell, and credited 
with being the first of the 
Army’s air force to sink a 
German sub, is now in use by 
all of the United Nations. 

Output of these twin-engine 
long-range medium bombers 
at the already large Cali- 
fornia plant of the company, 
is being greatly augmented by 
the producticn at the new 
government owned assembly 
plant in Kansas. 





Wide World 


This mobile workstand, completely shielded against the elements, 
is wheeled up to the plane in field maintenance and repair work. 


Taken at a Northwest Pacific Base, 


mantied B-26 on trailer. 


Exact speed and range are | 
military secrets, but the War | 
Department says the bomber | 
is “faster than most of the | 


foreign pursuit planes,” and 





Clay C. Crawford has been ap- 
pointed assistant to the chief of 
the Bureau of Priorities to han- 
dle liaison between the Bureau 
ané@ the Priorities Committee .of 
the Army and Navy Munitions 
Board. 


WwW. T. Graham of Fleetwings, 
Inc. has been named vice-pres. 
in charge of manufacturing to 
replace C. M. Kaltwasser, re- 
signed. 


Clarence O. Bell has been ap- 
pointed manager of the Airplane 
Division of Goodyear’s Aeronau- 
tical Sales Dept. 


D. L. Urquhart becomes field 
asst. to the supt. of reservations 
and ticket offices for American 
Airlines, succeeding H. M. Hol- 
linger, now on duty witk the 
Army. 


Republic Aviation Corporation 
recently has added Victor Pixey, 
Joseph F. B. Parker and Duane 
J. Clapham, all former Air 
Forces pursuit pilots, to its staff 
of test pilots. 


Edward G. Lehnert former air- 
port station mgr. for Northwest 
Airlines at Duluth | succeeds 
Richard G. Brew as NWA air- 
port manager at Milwaukee. 
Mr. Brew will take over at 
Duluth. 


Robert E. Gilsdorf, former chief 
aecountant of NWA, has been 
named office mgr. in the com- 
pany’s St. Paul accounting 
office. 


William L. Littlewood, vice- 
pres. in charge of engineering 
of American Airlines, has re- 
cently rounded out his 15th year 
with the company. 


Orvill S. Tuttle, former senior 
design engineer for Lockheed, 
has been named chief aircraft 
engineer of United States Ply- 
word Corporation. 


Alvin P. Adams has left Sea- 
board Airways to become presi- 
dent of Duramold Aircraft Corp. 
and Hebert V. Thaden is now 
vice-pres. in charge of produc- 
tion. Joseph J. Mehl also left 
Seaboard to become asst. treas- 
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CALLING NAMES 


urer of Fairchild Kngine & Air- 
plane Corp., owner of Duramold. 


Breech is elected 
Bendix Aviation 
Vincent Ben- 
chairman of 


Ernest R. 
president of 
Corp., succeeding 
dix, who became 
the board. 


Alfred Marchev, Chicago indus- 
trial executive, has joined Re- 
public as assistant to the presi- 
dent. 


Victor Pixey, Joseph F. 8B. 
Parker, Duane J. Clapham, all 
former Air Forces pursuit pilots, 
are added to Republic’s staff of 
test pilots. 


Mrs. Virginia Montonye is Con- 
solidated’s first women electric 
truck operator in the factory, 
while her husband is in service. 


Wallace G. Kileen is appointed 
comptroller of the Eastern Air- 
craft Division of General Motors. 


Milton H. Anderson is appointed 
director of the pilot training 
division of Northeast Airlines. 


John T. Griffin of Quincy, Mass., 
is appointed assistant chief pilot 
of Northeast. 


W. W. Fowler, senior captain 
of Trans-Canada’s eastern serv- 
ice, is appointed operations sup- 
erintendent, -Maritime division 
with headquarters at Moncton, 


N. 


Don R. Berlin. will 
aeronautical engineer on the 
staff of O. E. Hunt, vice-presi- 
dent of General Motors. 


Glenn L. Martin, pioneer air- 
craft manufacturer, is honored 
as the ‘Man of the Month” at 
the Celebrity Forum luncheon 
of the Advertising Club of New 
York on Wednesday, March 11. 


named 


Roy W. Johnson has been 
Boots 


general manager of the 
Aircraft Nut Corporation. 


Wallace G. Kileen is now comp- 
troller of the Eastern 
Division of General Motors. 


W. Gordon Wood has been ap- 
pointed eastern traffic manager 


Aircraft | 


| officer of 
serve as} 





at Toronto for Trans-Canada 
Air Lines, while V. H. Fulcher 
has been named asst. to general 
traffic manager at Winnipeg. 

Harry W. Ashburn of Bell Air- 
craft was appointed chief plan- 


ning engineer, and has been suc- | 


ceeded by Harold L. Smeltzer in 
charge of tool design. 


J. N. Combs is 
and treasurer of 
ponents, Inc. and 
becomes secretary of 
pany. 


now vice-pres. 
Aircraft Com- 
Oliver 


the com- 


purchasing for the Me- 


nasco Mfg. 


agent 
Co. 

Major General Hubert 
Harmon is now the 
ing general of the 
Air Corps Training 


Reilly 
command- 
Gulf Coast 
Center. 

has been elected 
Reynolds 


T. A. Lynch 
vice-pres. of 
Co. 


Joseph M. Barr and James J. 
Gaffney were appointed assist- 
ant general managers and Rich- 
ard T. Horner as asst. 
and asst. secretary of 
Vought-Sikorsky 
United Aircraft Corp. 

Lynn Reynolds is now vice-pres. 
and production mer. of 
Precisions Products Corp. 
Tom: M. Girdler is chairman of 
the board and chief executive 
both Vultee Aircraft 


Inc., and Consolidated Aircraft. 


A..D. Vollenweider is now chief | 


engineer and Dr. Charles N. 
Kimball is executive engineer of 
the Kansas City division of Air- 
craft Accessories Corp. 

Alfred Marchev, Chicago indus- 
trial executive, has joined Re- 
public Aviation Corp. as asst. 
to President Ralph S. Damon. 


John T. Griffith, former flight 
captain, has been named assist- 
ant chief pilot of Northeast Air- 
lines. 


Robert McCulloch has been ap- 
pointed general manager of the 
Nashville Division of Vultee 
Aircraft, Ine. 


Raye | 


Metals | 


treasurer | 
the | 
Division of | 


Adel 





photo shows partly dis- 


adds its great bomb capacity 
makes it one of the most ef- 
fective tactical weapons in 
this war. It is faster than 
similar German planes which 
do 300 mph., and British and 
Japanese which do 250 mph. 
The B-25 range is nearly 3,000 
miles with full bomb load. 


Airlines Training 
Combat Pilots 


Northeast Airlimes an- 
nounces a contract with the 
Army, through the CPT Divis- 
ion of CAA, for advanced in- 


| struction in cross country and 


instrument flight of pilots al- 
ready licensed. Company has 
maintained its own school for 


; | multi-engine training; in 1941 
Charles P. Hunt was‘ appointed | 


it made a contract with CPTP 
for training of multi-engine 
instructors. 

Northeast’s Airline Training 
School has taken over all the 
space in a larger hangar at 
Commonwealth Airport; is 
operating 12 training planes, 
four of which are Lockheed 
transports; using six Link 
trainers in instrument work. 

One other major airline has 
a training contract with the 
War Department on a some- 
what different basis, and prac- 
tically all of the lines have 
offered to serve. 


Kids Build War Models 


Air-minded youth of the 
U. S. began construction last 
month of the first of 500,000 
scale model planes needed by 
the Navy for recognition and 
gunnery practice. Navy has 
asked for 10,000 models each 
of 50 different types of fight- 
ing planes. The first 20 types 
assigned include: Brewster, 
Vought-Sikorsky, Consolidat- 
ed, Douglas, Grumman, Bell, 
Curtiss, Northrop and Boeing. 


| Planes of England, Germany, 


and Japan were also asked. 
Thirty other types were sched- 
wled soon to follow. 
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PRINTS DEVELOPED DRY are permanent —true-to-scale of the 
original — made so quickly you’re able to speed your entire pro- 
duction schedule! 


The Ozalid Process of making positive-type whiteprints by dry 
developing sensitized materials in a whiteprint machine is simplified 
printmaking that will give you better prints faster! 


Ozalid whiteprints are made in two fast operations — exposure 
and dry development. They are never moistened by solutions—never 
washed or fixed as in blue printing—never wrinkle—curl—or fade 


in sunlight. 


Standard Ozalid sensitized materials develop blue, black, or 
maroon lines on a white background. Transparent papers, cloth 
or foils produce duplicate originals which are three to five times 
faster printing than Van Dykes when making subsequent prints. 


Whether you need large — small — or medium print production, 
there’s a specific Ozalid machine to meet your demands—to enable 
you to speed production. By dry developing your prints you save in 
time — labor — materials. 


Write today for an illustrated folder describing the many advan- 
tages of printmaking with the Ozalid Process. 
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OZALID PRODUCTS DIVISION 


GENERAL ANILINE & FILM CORPORATION : 
JOHNSON CITY, N.Y 
Ozalid in Canada + HUGHES OWEN CO. LTD., Montrea 








~_*e * The experience of General Motors is full-rounded and without bias in the airplane engine field. In addition to the 
liquid-cooled Allison engine, GM is under license to build air-cooled radial engines in its Buick and Chevrolet plants. 
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hese .news dispatches from 


~~ the British fighting front tell 


more about the Allison 
engine’s outstanding per- 
formance than might 


any words of ours. 


Curtiss P-40 (U.S.) 
The British call it'‘The Toma- 
hawk” or ‘The Kittihawk’’ 


Lockheed P-38 Interceptor (U.S.) 
The British call it ‘‘The Lightning’ 





North American Apache (U.S.) . ON ¢ More deadly armament 
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—. es xudhiinch asa eect f %, Allison engine permits can- 
non in the nose of the plane. 
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Military Planes Now Have A-1-a Rating 
To Boost Plants Toward Full Capacity 


Washington (AVIATION Bu- 
reau)—Army and Navy war 
planes now carry an A-l-a 
priority rating. People who 
took the trouble to read this 
news were amazed; they had 
supposed that fighting planes 
were at the top of the prefer- 
ence list all the time. 

But not so. For months, 
while military officials fought 
for ratings on various arms, 
heavy bombers and their en- 
gines were rated A-1-b; other 
airplanes engines were rated 
A-l-c; and airframes, A-1-d. 
Meanwhile, hoisting cranes 
carried A-l-a; conversion of 
ships, AA, the highest possible 
rating; merchant ships for de- 
livery in 1941, A-l-a; for de- 
livery in 1942, A-1l-b; tanks 
A-1-f, etc. Last December 
tanks were granted an A-l-a. 

Before Donald Nelson be- 
came chairman of WPB, he 
recommended the highest rat- 
ing for airplanes, but he didn’t 


‘have the power to tell the 


Munitions Board. Each officer 
wanted preference for his own 
project. Sometimes the word 
of a brigadier general against 
that of a colonel turned the 
trick. But now, Nelson, the 
civilian, outranks all service 
men in matters of production. 

Less-than-top rating for air- 
craft has slowed production, 


to what extent cannot be 
known exactly. But some 
plants could have worked 


their machines more hours, 
even more shifts, if they had 
had the materials. Some 
plants lost some subcontract- 





This view of the tool and die department of the 
Ford bomber plant near Detroit indicates prog- 
industry’s con- 


ress being made in the auto 
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ors to other lines of war pro- 
duction that could get the 
materials. 

But that’s history. More 
important, the high rating 
now granted will enable manu- 
facturers to get tools and will 
help some on materials and 
parts in the desperate effort 
to achieve the high rate of 
output necessary to meet the 
President’s quota of 60,000 
this year. It will take uninter- 
rupted delivery and routing of 
materials to do that. 

This struggle over prefer- 
ences marks a new phase in 
this war of production. The 


first phase began with estab- | 


lishment of the priority sys- 
tem, the purpose of which was 
to take materials away from 
civilians and divide them 
strategically among the mili- 
tary needs. It ended when the 
Government stopped the de- 
livery of silk, tires and auto- 
mobiles to civilians. 

The new phase begins now, 
as the Government discovers 
that, even with civilian pro- 
duction entirely stopped in 
some lines, there is still not 
enough of some materials to 
make enough war equipment. 
That is where the priority 
struggle between those re- 
sponsible for airplanes, tanks, 
guns and ships begins. Nelson 
decides, and even with all the 
military advice he can get, the 
responsibility is great. No 
man can know exactly what 
weapons to rate high, because 
you can’t call your shots in 
war till you get the offensive. 








version to aircraft production. 
tion has begun at one end of the gigantic pliant 
while steel work and masonry are still going up. 





C-54’s, 
quantity production for the Army Air Forces. 


Detroit Triples Output 


Just how big the airplane 
production job in Detroit is, 
you will not be told, but you 
can guess that it is the biggest 
of the several major war jobs 
there. 

The total Detroit job, with 
automobiles practically out— 
only Army and Navy car 
orders are being filled—is three 
times as big, in dollars, as the 
industry’s 1941 output. 

Right now the place is a 
shambles of demolition, but 
some companies will make 
such progress on new war 


work that they will have as | 
many workers in June as they | 


had when the Jap war started. 
Yards are full of single- 


Wide World 
Partial produc- 






military version of the Douglas DC-4, 








are now in 


purpose tools, moved out to 
make way for specialized ma- 
chines to make planes, tanks, 
guns. When auto production 
was at full blast, parts flowed 
into assembly lines at the rate 
of $1,000,000 an hour. War 
production will be much fast- 
er. It will be equal to 15,000,- 
000 cars and trucks per year. 
In 1929, the peak year, 5,358,- 
000 motor vehicles were pro- 
duced. 

Following established prac- 
tice, the industry will sublet a 
large volume of its total, prob- 
ably two-thirds of it. 


Aluminum Scrap Order 


All aluminum scrap gener- 
ated by aircraft and other 
plants in quantities greater 
than 1,000 lb. per month must 
be segregated by grades, in 
accordance with WPB Order 
M-i-d. The order in no way 
eliminates scrap dealers, who 
continue to collect scrap out- 
side plants. They may pur- 
chase mixed scrap from plants 
producing less than 1,000 lb. 
per month. Dealers must sell 
all scrap to a producer or an 
approved smelter. The order 
provides that certain alloys in 
solid forms shall be sold and 
shipped directly to a producer 
by the plant generating the 
scrap. 


Glenn L. Martin Co. in answer 
to America’s call for more air- 
planes, reaches its full growth 
as the plants at Middle River 
are finished, quadrupling the 
size of the pre-emergency fa- 
cilities. Tooling is largely com- 
plete and production rates 
have been reached on two of 
the three major bomber types 
to be turned out for Army, 
Navy and British, with the 
third type in the production 
stage. 
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Weight Engineers Meet 
in Chicago April 27-29 


The Society of Aeronautical 
Weight Engineers will hold its 
second national meeting at 
the Palmer House, Chicago 
from April 27 through the 
29th. 

‘The program is to be ar- 
ranged as follows: 

April 27—-Military Projects. 

April 28—Accessory Projects. 

April 29—General Technical 
Projects. 

The SAWE is a new but 
vitally important technical 
organization founded on the 
belief that the future develop- 
ment of aircraft depends to a 
high degree upon the applica- 
tion of research to weight con- 
trol and to estimating proce- 
dures. By including the lead- 
ing weight control specialists 
of the aviation industry in its 
membership, an interchange 
of ideas and data on the latest 
developments is made avail- 
able to the industry. 

The society was organized 
on a local basis in 1939 in Los 
Angeles, but since then has 
grown to a national organiza- 
tion of impressive stature with 
chapters throughout the coun- 
try. The Chicago meeting, 
under the direction of 1942 
Chairman Donald R. Watson, 
should prove to be a milestone 
in this important work and a 
definite contribution to the 
national war effort. 


Engine Parts Plant 


N. A. Woodworth Co., Fern- 
dale, Mich. was _ allocated 
funds for additional machin- 
ery and equipment for pro- 
duction of precision aircraft 
engine parts. Company has 
been awarded about $15,000,- 
000 in defense orders and its 
employees are working on the 
24-hour-a-day, 7-day-a-week 
basis. Woodward attributes 
his high production rate to a 
systematic training of un- 
skilled labor which qualifies 
them for skilled work; and 
plant equipment which is 
easily tooled for war work 
with a minimum loss of ma- 
chine hours. Two of the three 
large plants are devoted to 
manufacture of parts, with 
the third to heat treating and 
plating. 


First Forging Plant 


The first forging plant in 
the U. S. operated by aircraft 
men exclusively for the air- 
craft industry is Aircraft 
Mechanics, Inc., of Colorado 
Springs, says Proctor W. Nic- 
hols, president. Forging ac- 
tivities will be handled by its 
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newly formed Airforge Divi- 
sion. Company is engaged in 
airplane parts production with 
output going to manufactur- 
ers for Army and Navy planes. 
The new plant which adds a 
total of 40 tons of alloy steel 
forgings per month, brings the 
capacity to 120 tons per 
month. 


Try For 98,000 Feet 


The Rome _ newspaper, 
Popolo Di Roma, reported an 
Italian engineer and a priest 
will attempt to reach an alti- 
tude of 98,000 feet in a strato- 
sphere balloon flight from Mt. 
San Raffael in Argentina, ac- 
cording to United Press. Pro- 
fessors Picard and Cosyns, 
stratosphere experts, installed 
instruments in the gondola. 


Light Plane Limit 


The order from the War 
Production Board, L-48, limit- 
ing production of light planes 
under 500 hp., does not re- 
strict needs of CPTP and 
CAP, and indicated that Army 
and Navy will be using large 
numbers, the NAA says. A 
CAP or CPTP member may 
purchase a plane if it is 
bought for duty, with the 
signed agreement that the 
buyer will retain it until not 
less than 300 hr. of use in the 
line of duty to be certified in 
its log book. Companion orders 
are expected on maintenance 
parts and tires. 

Production of all-aluminum 
ships is barred but only affects 
one or tw% companies. After 
Sept. 1, construction is stop- 








An overhead conveyor system helps to speed production of the 
C-46, Curtiss-Wright’s twin-engined transport in quantity pro- 


duction for the Army Air Forces. 


Here one of the fuselages is 


being moved from the splicing fixture to final assembly depart- 


ment. 


It is broken down into 54 major assemblies to speed line 


production and expedite subcontracting of parts and assemblies. 


ped on aircraft which have 
aluminum ribs and contain 
more than 18 percent alumi- 
num in airframes, or planes 
with ribs of other. material 
and containing more than 12 
percent aluminum in air- 
frames. 


| Unified Hiring Offices 


Fifty thousand persons are 
expected to be hired from the 
“world’s largest employment 
office,” which began operations 
in Los Angeles on March 6, 
with the backing of the United 


Buick-built aircraft engines for big bombers are rolling from the 


production lines at an accelerating rate. 


Harlow H. Curtice, 


right center, president and general manager, presents log sheet 
of an engine that has just completed its test run to Maj. E. H. 
Bowman, Air Corps representative. 





States Employment Service 
and seven aircraft manufac- 
turers of the area. It will 
serve the Douglas, Lockheed, 
North American, Vultee, 
Northrop, Consolidated and 
Timm aircraft companies, 100 
or more auxiliary aircrafters, 
and 1,800 subcontractors. It is 
expected that more than 100,- 
000 persons will be “screened” 
through the office and 50,000 
of them will be hired during 
the coming year. The unified 
employment office was de- 
veloped by the Army Air 
Corps plant protection com- 
mittee, to keep job applicants 
away from aircraft plants, 
now in restricted areas. The 
new office occupies 64,400 sq. 
ft. of space in downtown Los 
Angeles. 


Navy Balloon Patrol 


To work out of Lakehurst, 
N. J., the Navy has set up the 
first patrol squadron of 4 
balloon patrol group. Others 
will float in and out of new 
stations at Elizabeth City, 
N.C., and South Weymouth, 
Mass., with several more on 
th: West Coast. 


Barrage Balloons Used 


Barrage balloons are being 
used to protect military ob- 
jectives in the Pacific North- 
west. The balloons are moored 
by thin steel cables that would 
be invisible to enemy pilots 
but would cause any plane 
which struck them, to crash. 

The balloons are about 100 
feet long with outer skins of 
two-ply, rubber. They present 
a real hazard to enemy craft. 
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ARE “BUCKING” INTO THE. 
: JOB OF DEFENDING BRITAIN 


aS 


NortH AMERICAN AVIATION, INC. 


Inglewood, Calif. 





N July 1923 ..... 


The use of ‘CV’ Chrome-Vanadium 
Steel permitted the complete re-design 
of openend wrenches. Heads are 


pear-shaped, narrower and thinner . . . . 
permitting the wrenches to be used in 


exceptionally close quarters. Handles 
were made long and thin, making a 
lighter wrench than the formerly ac- 
cepted carbon steel wrenches with the 
same size openings and one of excep- 
tional strength. This in turn permitted 
extreme leverage to be applied in 
adjusting nuts and bolts. 

The design of Bonney ‘CV’ Chrome- 
Vanadium Open End Wrenches has 
proven so popular that up to the present 
time there have been no changes made 
in their design and many other makes 


of open end wrenches are patterned after them. 
Bonney ‘CV’ Chrome=Vanadium Wrenches are the most 


almost 19 years ago . 
announced the ‘CV’ Chrome-Vanadium Open End 


Wrench . . . . the original wrenches made of alloy steel. 





.. . Bonney 


The No. 25 Set 


Contains 6 ‘CV’ Chrome-Vanadium Open End 
Wrenches with the most popular combinations of 
i in leatherette roll. 
6" 


popular wrenches in the tool kits of tens of thousands of 
mechanics in every line of industry. 


Drop forged and 
carefully heat treated their entire length to 
bring out the ultimate strength of the 
steel, they have accurately milled open- 
ings that grip the nut or bolt firmly. 
Made with 58 different combinations 
of openings . . . . openings range from 
14” to 154” ... . and lengths from 3” 
to 1514” depending upon the size of 
the openings, they have a rust-resistant 
finish. 

Bonney ‘CV’ Chrome-Vanadium 
Wrenches are fully guaranteed... . 
‘guaranteed to strip the thread or break 
the bolt before damaging the wrench”. 

You, too, will find Bonney ‘CV’ 
Chrome-Vanadium Open End Wrenches 
to meet every need for wrenches of this 
type. Your local jobber carries them 


in stock—or write for catalog giving the complete range 
of sizes and showing the full line of Bonney Tools. 


BONNEY ForRGE & TOOL WORKS, Allentown, Pa. 


In Canada—Gray-Bonney Tool Co., Ltd., Toronto 


Export Office—38 Pearl St., New York, N. Y. 


Stocked by Leading Jobbers Everywhere 
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Martin Test Flys 
New Navy PBM-3 


The first of a new series of 
patrol bombers has _ been 
launched and successfully test- 
flown at the Glen L. Martin 
Company plants in Baltimore. 

The new twin-engined ship, 
puilt for the U. S. Navy, is to 
be known as the “Mariner,” 
(Navy PBM-3). The new ship 
resembles, in some respects, 
the Martin PBM-1, now in 
service with the naval forces. 
Bigger and more _ powerful 
than the PBM-1, the “Mari- 
ner” has the same gull-shaped 
wings and toed-in rudders. 

The accompanying photo- 
graph reveals, however, that 
the production model does not 
incorporate the retracting 
wing-top floats. 

The new ship was test-flown 
her first day in the water, 
with Engineering Vice-Presi- 
dent William K. Ebel at the 
controls. Ebel and members of 
his crew were pleased with the 
results. 

Elaborate tooling, designed 
to speed quantity production 
of the PBM-3 has been in- 
stalled at the Martin plant. 

The “Mariner,” joins the 
B-26, medium bomber for the 
U. S. Army Air Forces, and 
the “Baltimore” for the Brit- 
ish as one of the three types 
of planes on which Martin 
will concentrate its production 
efforts. 








The “Mariner,’”’ designated PBM-3 by the Navy, 
is the newest in a series of distinguished long- 
range flying boats built by Glenn L. Martin Co. 


Initial flight tests have been completed. 
is one of the three types on which Martin will 
concentrate production efforts. 


This 





Construction of the new Lockheed Constellation, 
built for TWA, is progressing rapidly at the 


Lockheed Burbank plant. 
carry 57 passengers and a crew of seven. 


This giant plane will 





Aeronca, in line with its 
“stepped up efficiency” plan, 
has set aside a sum of money 
to establish and maintain an 
“Aeronca Victory Award.” 
These awards of gold medals, 
parchment acknowledgments 
and defense stamps and bonds 


are to be awarded to workers | 


in the plant for suggestions 
for turning out better parts or 
improving production opera- 
tions. Employees themselves 
will handle victory awards 
and ideas and designs will be 
judged by a jury of co-workers 
in executive positions within 
the plant. Actual presentation 
will be made by Army officers 
or outstanding civilian figures 
in the aviation industry. 


Curtiss Propeller Division, 
Curtiss-Wright Corp., granted 
a Wage scale graduated to the 
labor department’s monthly 
index figures. in a labor con- 
tract pegged to ‘living costs. 
Signed with the Propeller- 
Craft, Inc., an unaffiliated 
union, it brought wage in- 
Creases of 5 to 13 cents an 
hour immediately for em- 
Ployees in the company’s Clif- 
ton and Caldwell plants. It 
Provides that if index figures 
advance five points above the 
Feb. 15 level and remain at 
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ASSEMBLY LINES... By Dorsey Adams 


that point for 30 days, the 
workers will receive an auto- 
matic increase of five cents an 
hour. Similar increases are 
provided for each sustained 
five-point rise. If the index 
advances 20 points or more, 
the union may demand a gen- 
eral review of its wage rates. 
It also provides that if the 
index declines, wages will be 
reduced accordingly, but not 
below present level. The 
agreement is signed for one 
year and contains a “no 
strike” clause. 


Briggs Manufacturing Co., 
with over $375,000,000 in 
orders on its books, announced 
that its dollar volume produc- 
tion rate, when full schedules 
are attained, will be twice as 
large as formerly, and its em- 
ployee rolls will far exceed 
previous 23,000. Seven plants 
and equipment in Michigan, 
Ohio and Indiana are already 
turning out aircraft, tank and 
other parts in large volume, 
or being tooled up for new war 
jobs. The entire organization 
is devoted to war work. 


Breeze Corporations, Inc., of 
Newark and Elizabeth, N. J., 
announced production and de- 
liveries of defense equipment, 









to which 99 percent of its 
facilities are devoted, vastly 
increased in 1941 over preced- 
ing 12 months, because of 
rapid adaptation of equip- 
ment to war work. Several 
years ago, company developed 
aircraft products on many of 
the machines it used for the 
manufacture of automotive 
equipment and other products, 
says J. J. Mascush, general 
manager. Breeze succeeded in 
adapting its system of electro- 
plating auto equipment to 
similar treatment of non-con- 
ductors for radio _ ignition 
shielding, which it pioneered 
for aircraft engines. It now 
produces tank, warship, and 
aircraft assemblies, and 
ground defense equipment. 


British Aeroplane Engines 
Ltd., which has paid-up capi- 
talization of $50,000 with reg- 
istered offices at 248 McCord 
Street, Montreal, Quebec, arid 
branch offices at Sea Island 
Airport, Vancouver, B. C., is 
one of two airplane concerns 
incorporated in British Co- 
lumbia as _ Extra-Provincial 
Companies. Canadian Wright 
Ltd., engaged in the same 
field, maintains a branch at 
the Sea Island Airport in 
Vancouver, and has also been 





incorporated in B. C. Head 
offices of this company are at 
6259 Notre Dame Street East. 
Montreal, and paid-up capi- 
talization of the firm is $90,349. 


Plant Conversion Industries is 
a new firm organized in New 
York as consultants and engi- 
neers in plant conversion for 
war production. They say 
that about 95 percent of war 
production orders goes to only 
about 5 percent of our plants, 
which leaves 95 percent of 
business men wondering how 
to equip, retool, finance and 
produce war materials so as 
to maintain American morale 
and speed up war production. 


Republic Aviation Corp., pro- 


ducers of the Thunderbolt 
pursuit, took first place as 
New York’s. safest plane- 


manufacturing plant, in the 
1941 New York Statewide Ac- 
cident Prevention Campaign, 
Aircraft Division. Three other 
major aircraft manufacturers 
competed. Company’s victory 
revealed that the local plant 
had the near-perfect record 
of 99.924 but was closely- 
pressed by the other competi- 
tors. Less than three-hun- 
dredths of a point separated 
all four companies. 








Press Association 


Aviation cadets receiving instruction just before being towed 
into the air at the Army’s first glider training school 
desert near Twenty-Nine Paims, Calif. 





in the 


William F. Wise, executive vice-president of Aviation Corp. of 
which Lycoming is a division, and P. E. Garlent, division mana- 


ger, inspect a Lycoming ‘100”’ installation 


cruiser. 


in a Piper super 


It developes 100 hp. at 2,550 rpm. and consumes only 
six galions of gasoline per hour at cruising. 


The 25-gal. capacity 


of this ship make it ideally adapted to CAP flying. 


Blimps Drafted by Navy 


Two Goodyear “blimps,” 
Resolute and Reliance, have 
been taken over by the U. S. 
Navy Inshore Patrol, for regu- 
lar patrol duty in the southern 
California area. Members of 
the regular maintenance crews 
employed by the Goodyear 
company were sworn in to 
naval service by Lieut. Comdr. 
George T. Howe, U.S.N. on 
March 2. 


ATA Goes 
to Washington 


For the first time in its 15 
years of existance, the Air 
Transport Association has its 
headquarters in Washington. 
Like many other organiza- 
tions, and some government 
branches, it occupies one of 
big dwellings long since aban- 
doned by the dwindling rich. 

The address is 1515 Massa- 





chusetts Avenue, Northwest. 
Ail your old friends are there: | 
Col. Edgar S. Gorrell, Sam 
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Barker, “Red” Redfern, Harold 
“Hi” Little, and staff. 

The Association came _ to 
Washington to cooperate more 
closely with the various 
branches of government which 
are vitally interested in the 
transport system as a major 
part of the war job, and es- 
pecially with Col. Donald Con- 
nolly, Military Director of 


| tin will 
| 4,000,000 lb. of waste paper in 


Civil Aviation. Incidentally, 
ATA managed to get larger 
quarters at less cost than it 
had in Chicago—contrary to 
the rule in booming Washing- 
ton. 


| Martin Saves Aluminum 


Glen L. Martin reports to 
the Industrial Salvage Section 
of the War Production Board 
that scrap-aluminum recovery 
has risen to 90 percent of the 
company’s waste metals this 
year. It is expected that Mar- 
also salvage some 


1942—-paper which otherwise 
would have been burned. 
Methods have been found to 
recover the higher-grade al- 
loys and put them back to 
work without lowering their 
efficiency, says Harry F. Voll- 
mer, vice-president in charge 
of manufacturing. Until now 
Martin has burned all of the 
large amount of waste paper 
under the eyes of armed 
guards, because it contained 
much valuable information. 
But in view of the shortage 


Martin has worked out 4 
shredding and baling. tech-, 
nique which protects their 


paper from prying eyes. 








| 3 Generals Transferred 


Three general officers of the 
Army Air Forces have been 
ordered transferred to new 
stations in connection with 
the expanding Air Corps train- 
ing program, the War Depart- 
ment states. 

Major General Barton K. 
Yount has been ordered re- 
lieved of duty as commanding 
general of the West Coast Air 
Corps Training Center, with 
headquarters at Moffett Field, 
Calif. He has been assigned to 
duty in the Office of the Chief 
of the Air Corps in Washing- 
ton. Brig. Gen. Ralph P. 
Cousins has been relieved of 

| duty as chief of the A-1 (Per- 
sonnel) Division of the Air 
Staff and ordered to replace 
Gen. Yount. 


Thiokol Corporation has pur- 
chased two large sections of 
the former Murray Rubber 
Company plant for the pro- 
duction of synthetic rubber 
latex for war equipment. Fuel 
tanks made of this latex, the 
cocmpany says, is highly re- 
sistant to the benzol-type 
fuels which are expected to 
become _ standard aviation 
fuels for the duration. 


i 


Associated Press 


A rear gunner takes his station in an Army bomber prior to 


takeoff from an Eastern air base. 


stomach to operate gun. 


Note how gunner lies on his 





Patrolling under difficulties. 


Navy’s PBY patrol 
boat is towed through ice flows to open water 


for takeoff on its ceaseless sub-hunt in North 


Atlantic waters. 
Squantum, Mass. 


Press Association 


Scene at Naval Air Station, 
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Canadian News 
By JAMES MONTAGNES 


To replace members of its 
staffs from coast to coast who 
have been called for military 
service, Trans-Canada Air 
Lines, the _ publicly-owned 
transcontinental airline, is to 
open a personnel training 
school at Winnipeg. Women 
from 21 to 28 will compose the 
bulk of the students, although 
men exempt from military 
service are being sought. The 
students will be paid to go to 
school and will be employed 
for the duration of the war 
on successful completion of 
their courses. The school term 
will last two months and pro- 
vide training in airline reser- 
vations, communications, air- 
port passenger service and 
passenger sales. 

TCA stewardesses are being 
given extra courses in meteor- 
ology, communications, air- 
craft structure and flight op- 
erations, so they will be able 
to answer the more technical 
questions they are being asked 
these days. Stewardesses in 
addition to their knowledge 
of food service, tickets, and 
schedules, must know consid- 
erable about the topography 
of Canada. Women are also 
being used in TCA shops for 
maintenance work, where they 
are doing a good job, it is un- 
derstood. 

In view of TCA’s consider- 
able war work, including the 
overhaul of aircraft and ac- 
cessories for the Royal Ca- 
nadian Air Force, special pre- 
cautionary measures have 
been taken. All company ma- 
terials carried from one point 
to another are now covered 
with a written record. The 
record accompanies the ship- 
ment to its destination so 
that it may be readily exam- 
ined at any time. All members 
of TCA crews, including the 
stewardesses, take the oath of 
secrecy and allegiance. Iden- 
tification buttons are worn by 
the staff at all the company’s 
principal servicing points 
across the Dominion. 

TCA has been authorized by 
the Newfoundland  govern- 
ment to operate 10 hr. mail 
and passenger service between 
St. John’s and New York via 
Montreal. 

W. Gordon Wood has been 
appointed eastern traffic man- 
ager for TCA, with headquar- 
ters in Toronto. A graduate 
of Pennsylvania University, 
he joined Pacific Alaska Air- 
ways in 1935, a gold mining 
company later as diesel engi- 
neer, and in 1939 joined TCA 
as traffic manager at Ottawa. 
V. H. Fulcher has been ap- 
pointed assistant to the gen- 
eral traffic manager with 
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International News Photo 


Fokker T.S.W. seaplanes of the Royal Dutch Naval Air Service 
are assisting the RAF in safeguarding British shores and escort- 


ing convoys. 
serviced by Dutch personnel. 


headquarters at Winnipeg. 
Other TCA traffic department 
changes include G. E. Gray 
from Toronto traffic manager 
to that post at Montreal, J. J. 
Robinson, from the traffic de- 
partment in Montreal to the 
post of traffic representative 
at Toronto, and W. R. Camp- 
bell appointed city traffic 
manager at Ottawa from a 
traffic department post at 
Toronto. 


First company of the many 
acquired in northern Canada 
by the Canadian Pacific Rail- 
way to change its name in 
United Air Services at Ed- 
monton, which now becomes 
Canadian Pacific Airlines Ltd. 
Other companies are expected 
to come under the new name 
as the merged organizations 
are gradually unified as to 
operations. Appointments in 
the CPR airways division in- 
clude C. R. Troop to be general 


Completed fuselages and wings of Britain’s four- 
engine Stirling bomber awaiting final assembly. 


, Supervisor 


| Wing Commander 





They are manned by Dutch combat crews and 


of the seven fly- 
ing schools and four aircraft 
repair shops which are now 
unified in one department; 
W. R. “Wop” May, famed 
western Canadian airman, to 
be supervisor of schools for 
western Canada with head- 
quarters at Edmonton; W. W. 
Woollett, supervisor of schools 
for eastern Canada with head- 
quarters at Toronto. 


Douglas 
Joy, of the Civil Aviation 
Branch, Department of Trans- 
port, Ottawa, has recently had 
published a booklet Civil Fly- 
ing Control and Regulations. 
The publication (Sir Isaac 
Pitman & Sons) deals with 
air traffic rules, the story of 
the International Commission 
for Air Navigation, and a 
brief history of civil flying in 
Canada. It also includes air- 
port construction, personnel, 
commercial companies, aerial 


| navigation, 


traffic signals, 
radio operations, accidents 
and international traffic. 


Canada’s production of twin- 


engined ‘Bristol Bolingbroke 
and twin-engined Avro An- 


| son bombers is mounting. Can- 
|ada is also to shortly start 


making airplane engines for 
Fairchild trainers. The Rang- 
er engine is to be produced at 
Ontario plants of the Chrys- 
ler Corp. 


In the 30 months during 
which Canada has been at 
war, the Canadian aircraft in- 


| dustry has increased its floor 


| space 


more than _ tenfold. 
Every Canadian plant is 
booked solid until at least 
Dec. 31, 1943, and some into 
1944 and 1945. 


Canada’s fighting airmen have 
proved fitting and worthy suc- 


| cessors to the great Canadian 
|airmen of a generation ago, 


|to Bishop, Barker, Collishaw, 


McLeod and to many other 
great Canadian aces, garner- 


|ing through their gallant ex- 


ploits 157 awards for bravery 
and distinguished conduct 
under fire during the less 
than two and one half years 
of aerial warfare. In a report 
on decorations issued by the 


| Royal Canadian Air Force in 





February 1942, it was shown 
that Canadians serving with 
the Royal Air Force had won 
133 decorations, and 24 serv- 
ing with the Royal Canadian 
Air Force at home and abroad 
had been given decorations. 
Three Canadians had been 
decorated by the Czechoslovak 
government-in-exile and one 
by the Polish government. 


British Combine 


This is the bomber which has played such an 
important role in long-range British raids. 
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News Notes 
From Britain 


By DR. GEORGE ABRAMSON 


Up to 70 percent of all em- 
ployees in aircraft factories 
might be women in the view 
of Sir Charles Craven, con- 
troller-general to Britain’s 
Ministry of Aircraft Produc- 
tion. Hundreds of thousands 
of people will be needed by 
the aircraft industry within 
the next 15 months, and how- 
ever inexperienced women 
are they can play an im- 
portant part. The experience 
of British aircraft works man- 
agers has been that for repe- 
titive work women are, if any- 
thing, superior to men. Their 
numbers in aero engine and 
airframe factories have been 
increased many times over, 
and concentration on modern 
types of simpler construction 
and splitting-up of production 
into simple parts tends to en- 
hance the scope of female 
labor. Women are found to 
be adaptable pupils in govern- 
ment training centers, and 
firms with classes of their own 
have gained the same impres- 
sion. Many women are now 
trained as draftsmen and for 
other skilled jobs. 


Mr. William P. Hindred, now 
head of the Department of 
Civil Aviation in the British 
Air Ministry, who has recently 
returned from a visit to North 
America, said that the chief 
impression gained by the 
traveler on the transatlantic 
service was one of the thor- 
oughness of the ground or- 
ganization and weather fore- 
casting which made the actual 
flying seem like an incidental 
hop from one airport to an- 
other. 


The Iberian Peninsula, on 
three sides surrotnded by 
water, is not only an impor- 
tant junction for European 
air communications with Af- 
rica and America, but avia- 
tion is the only safe mail 
route left to Spain and Por- 
tugal now that most other 
Continental countries are un- 
der German rule. Spanish 
Statistics for the first half of 
1941 indicate further rapid 
progress. Two hundred tons 
of mail and newspapers were 
received, against 234 tons in 
the whole of 1940; 190 tons 
were sent off by air, against 
217 tons for all of 1940; 530 
tons of goods were brought 
by airplanes (951 tons in 1940) 
and 580 tons were exported in 
the same- way (1,062 tons in 
1940). A total of 3,300 ma- 
chines landed on Spanish air- 
ports (5,242 in 1940) bringing 
22,000 passengers (37,208 in 
1940). Transit traffic did not 
increase at the same rate, as 
Planes on their way to and 
from Lisbon avoid calling at 
Spanish airports. Iberia Air- 
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line has resumed its service 
to Majorca, Spanish island in 
the western Mediterranean. 
Planes now connect Madrid 
with Palma. 


British Empire airliners have 
cut out many of the luxuries 
which spoiled customers of 


| civil aviation have come to 


take for granted, with the re- 
sult that each plane on the 
Empire route is capable of 
carrying another 1,000 lb. In- 
terior furnishings have been 
stripped, stewards and their 
baggage are left behind, and 
passengers take their turn as 
“ship’s adjutant.” 


The French government is pre- 
paring for important changes 
in the relations with the lead- 
ing French aviation compan- 
ies. All agreements with Air 
France are to be terminated, 
and the South American con- 
cession has been withdrawn 
from Air France Transatlan- 
tique. These measures are in 
line with French official pol- 
icy with regard to shipping 
lines. 


The first official details about 
the Avro Manchester, the twin- 
engined heavy bomber in serv- 
ice with the RAF, have now 
been published. The machine 
is 70 ft. long, 19% ft. high and 
has a wing-span of 90 ft. 
Constructed of light alloy 
throughout, the fuselage is di- 
vided into five portions to 
ease transport. Special fea- 
tures are flaps for improved 
take-off, excellent cabin heat- 
ing system, electrically-oper- 
ated de-icing equipment for 
tail unit, wireless mast and 
propellers. The center section 
of the wing is rectangular in 
plan form, the outer wing 
tapering nearly symmetrically 
from the engine nacelles to 
the rounded wing tips. The 
wings, of cantilever structure, 
are tapered in plan and eleva- 
tion from the point where 
each wing is joined to the 
center section. 


British Firm Seeks 


Alfred Partridge & Co. Ltd., 
Bradbury, Stockport, Eng- 
land, have offered their serv- 
ices to stimulate business 
relations between U. S. manu- 
facturers and the _ British 
market. 

Among its services, Part- 
ridge offers complete repre- 
sentation of any American 
engineering product, part or 
whole manufacture of such 
product in England, develop- 
ment in the British market of 
any new commodity such as 
plastics etc., and sales, service 
and stock facilities for U. S. 
goods directly imported. 

The British firm calls at- 
tention to the wisdom of pre- 
paring now for a progressive 
post-war policy. 











ON SCHEDULE . . . by ‘‘Vista’”’ 


More than a year ago, the first hints were dropped 
that there were landplanes in a development stage 
which rivaled the Boeing Clippers for size. A short 
time ago more details were announced by Lockheed 
and TWA, for whom this transport is being built, 
together with Pan American. These planes will be 
able to span the oceans at a cruising speed of 285 
miles at some 30,000 ft., their range will be over 
4,000 miles, and will carry 57 passengers. The first 
plane is expected off the assembly line in July, and 
will shortly thereafter be seen in South America and 
England, where extensive plans for their reception 
have been made for some time, depending of course 
on the Army’s approval of their delivery to the com- 
mercial airlines. 


There is much argument in England as to the relative 
value of heavy bombers in an air offensive—based 
on the fact that German raids have failed to either 
cowe or frighten the British people, much less reduce 
their production rate. Some experts advocate the im- 
mediate cessation of all heavy bomber production- 
en-masse, with an increase in super-fighter construc- 
tion, both of the single and twin engine type. They 
argue that the heavy bomber should be used for 
assistance to ground operations or strategic raids, 
with an eye on the loss of manpower in large scale 
raids, which is often serious. The powers-that-be 
seem to have different ideas, but in the meantime pro- 
duction on smaller heavy bombers was stopping and 
attention focussed on the new “Lancaster.” The out- 
come of the argument will be interesting, especially 
in view of the 1000-bomber-a-month program over 
here. 


No news at all has been received about the fleet of 
the KLM and KNILM in the East Indies, which con- 
sisted of a goodly number of modern transports, 
among which some ten DC-2’s and DC-3’s, four 
DC-5’s, taken over from the KLM, five Lockheed 14’s 
and some old Fokkers, which were used for general 
utility work. It is to be hoped that the indomitable 
Dutch have again succeeded in ghosting away these 
valuable transports to Australia, where they will be 
sorely needed for the coming United Nation’s offen- 
sive. 


Rangoon was once the terminal for the CNAC line to 
Chungking, but when this city’s fall became too close 
for comfort, a new line was started to China from 
another, still undisclosed, city in India. First use was 
made of this connection by Generalissimo Chiang 
Kai-shek, and reports indicate that a regular air 
cargo service will be established as soon as the trans- 
ports promised by the United States have arrived. 


On February 27th., Pan American Airways completed 
the 500th crossing of the Atlantic, since the start of 
this service on May 20, 1939, when the first flight 
with mail was made, to be followed on June 28 with 
the first passenger trip. Another line will soon start 
operations across the Atlantic, when American Ex- 
port Airlines completes the tests and shake-down 
flights with the Vought-Sikorsky VS-44-A delivered 
a few months ago. Both Panam and Export will oper- 
ate to Foynes, Ireland, during the summer months, 
where they will be met by the BOAC CW-20 “St. 
Louis”, which was delivered to the British and flown 
across a short while ago. As mentioned above, the 
next development will be the first flight of the Lock- 
heed “Constellation,” which should come before the 
end of the year. 















| GENERAL CONTROLS 
+ AITGH PRESOURE 
DELEGTOR VALVES 


REMOTE OR AUTOMATIC, 
a ON AND OFF, POSITIONING 
OR “INCHING” CONTROL 


General Controls Selector Valves assure positive control 
of hydraulic fluids, oils and gasoline, regardless of mount- 
ing position, vibration, or acceleration, i.e., substantial 
increases in “g.” Type AV-7, 4-way high pressure selector 
valve illustrated above is for hydraulic control, proportion- 
ing, positioning or “inching,” or the more complicated 
selector valve arrangements. 

Here are the more important features of General Controls 
Aircraft type electric magnetic valves: light weight; com- 
pact design; extremely fast operation (to less than 1/100th 
of a second is practical); continuous or intermittent duty 
or other electrical variations: 
pre-sure range, from zero to 
1,500 Ibs. or more. 

“Phe complete General Con- 
trols AV Series includes 
valves for engine priming, 

- = gasoline cross feed, oil ‘dilu- 

: tiot and fuel control to heat- 
ers; for handling—hydraulic - 

and anti-icing fluids, oils, 
gasoline, air or other gases. 
These valves are available in 
‘single seated, normally open 
or closed or relief types, 3-way 
and 4-way types. For special 
applications, valves will be 
‘developed to specifications. Type AV-11; 3-way hydraulic con- 
® Send for descriptive Bulletin. ‘70! valve; 1500 Ibs. or higher. 


Write for Specifications and Valves for Inspection and Test 


GENERAL ise) CONTROLS 


PIONEERS AND LEADERS IN THE DEVELOPMENT 
AND MANUFACTURE OF MAGNETIC VALVES 


801 ALLEN AVENUE, GLENDALE, CALIFORNIA 


BOSTON * NEW YORK ¢ PHILADELPHIA ¢ ATLANTA © DETROIT « CHICACO 
® CLEVELAND « KANSAS CITY « DALLAS * HOUSTON ¢ SAN FRANCISCO 
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HANSEN Push-Tite 


AIR HOSE COUPLING 


Regardless of the air pressure Hansen Push-Tite air hose 
couplings are absolutely air tight with no leakage, which 
means control of the air at all times. This remarkable 
coupling is being used by the Army. Navy and : 
all the leading aviation plants in the country. plus a great 
many of the large industrial plants. 


Hansen Push-Tite air hose coupling is unique in that it 
speeds up production. is rough and tough, : 
dependable, easy to operate. saves time and air. lis sim- “| 
plicity in construction means more efficient operation, lems 
trouble and much longer life: a truly great coupling. A 
slight push of the plug into socket and it's connecied.abso- | 
lutely air tight and the air is automatically turnedoma 
gentle pull and it is disconnected and air is instantly 
turned off. 3 


Complete swivel action of coupling eliminates entirely any 
twisting or turning of parts in order to connect or discon- 
nect, also eliminates kinking of hose. Write for free catalog. 


EC oP alee 
ee a : 




















Hanse@ainis. co. 







INDUSTRIAL AIR LINE EQUIPMENT 
1786 E. 27TH STREET + CLEVELAND, OHIO 
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THOMAS 0. HARDIN, for- 
mer chairman of the CAA 
Safety Board has been ap- 
pointed airlines consultant 
for the Pratt & Whitney 
Division of United Air- 
craft Corp. to supplement 
activities of the airlines 
service department. 


RUSSELL CREIGHTON (left), who has been in charge of 
production engineering, has been named a special assistant 
to Bell Aircraft Corporation works manager, Lester L. 
Benson. Succeeding Creighton in charge of production en- 
gineering is JOSEPH B. BAUER (right). Mr. Creighton 
came to Bell Aircraft in 1940, and organized the cost esti- 
mating system now used before being named production 
engineer. Mr. Bauer is an aeronautical engineer of wide 
experience as well as a veteran pilot. 


COLONEL CLAIRE L. 
CHENNAULT, U. S. Army 
retired, leader of the famed 
International Air Force in 
China composed of fliers 
who have resigned from the 
U. S. Air Forces. The Japs 
have proved to be no match 
for Chennault’s men. 


DONALD R. WATSON of 
Fleetwings, Inc. is the 1942 
chairman of the Society of 
Aeronautical Weight Engi- 
neers, Inc. which is to hold 
annual technical meetings 
in Chicago's Palmer House 
in April. (See News Sec- 
tion.) 





American Airlines Inc. has 
announced the election of 
HUGH L. SMITH as vice- 
president in charge of opera- 
tions. Mr. Smith is a vet- 
eran flyer and was formerly 
operations manager for 
American Airlines. 


D. C. ANDRESS, formerly 
production engineer for 
Pratt & Whitney is now 
production engineer for the 
Kansas City division of Air- 
craft Accessories in charge 
of all production operations 
there. 


A. J. FISHER is director of 
the Aircraft Section of 
Fisher Body division of Gen- 
eral Motors, now engaged 
on one major bomber sub- 
assembly program as well as 
producing numerous aircraft 
parts and bomber sections. 


DON R. BERLIN, formerly 
director of military engi- 
neering of the airplane di- 
vision of Curtiss-Wright and 
designer of the famed Cur- 
tiss P-40, has joined the 
staff of General Motors as 
aeronautical engineer. 


ERNEST R. BREECH was 
elected president of Bendix 
Aviation Corp. upon resign- 
ing as V. P. in charge of 
aviation for General Mot- 
ors. He was also formerly 
chairman of the board of 
No. American Aviation, Inc. 





JOHN ELBRIDGE PARKER 
is a newly elected member 
of the board of directors of 
Northwest Airlines. He is a 
member of the investment 
banking and brokerage firm 
of Auchincloss, Parker and 
Redpath, Wash., D. C. 
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FRANCIS LIEBER has been 
appointed Bell Aircraft Cor- 
poration's sixth test pilot. 
He was associated with Aero 
Insurance Underwriters as 
a flight advisor at the time 
he joined the Bell Organi- 
zation. 


Curtiss-Wright Propeller Division has made two important 
changes in its staff recently. EDWARD F. THEIS (left), 
a well-known production executive in the steel manufactur- 
ing field, has been appointed plant manager of a Middle 
West factory of the division. MATHIAS KLEIN (right), 
has been promoted from manufacturing superintendent of 
a Middle Western plant of the Curtiss corporation’s Pro- 
peller Division to chief production engineer of that division. 


GEORGE THARRATT has 
joined Adel Precision Prod- 
ucts Corp. as chief engi- 
neer, succeeding Lynn 
Reynolds who has been 
made vice-president and 
production manager of the 
Burbank accessory firm. 



















BUILT BY PRATT & WHITNEY 
—“I 


As one Pratt & Whitney engine after another is hoisted off ever- 
lengthening assembly lines and placed on giant bombers, fast pursuit 
planes, spunky fighters, long-range observation planes, and alert 
interceptors, you'll find SXUS{P Bearings depended upon for relia- 


bility. For in today’s far-flung outposts of Democracy the dependable 





performance of airplane engines is vital to Sky Supremacy. Good 


engines and good bearings always go together. 4981 


SHlSi” INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA. 


~-- 
7 


BALL AND ROLLER 


BEARINGS 
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Bonps FOR BOMBS! Back of every action against 
the enemy is the purchase of Defense Bonds. Each 
bond you buy strikes a timely blow in your Country’s 
fight for freedom. Buy regularly - every payday. 


Li orpora tion 


SAN DIEGO .- LIFORNIA 
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TRANSPORT AVIATION 





PAA Maintains Atlantic, Pacific Services 
PANAGRA Adds Fifth Mail Schedule 


Pan American Airways is 
operating full capacity on 
both the Atlantic and Pacific, 
despite war conditions, which 
interrupted service for a brief 
period following Dec. 7. Flights 
were trebled in the first two 
weeks of the war, and are now 
faster and more frequent. 
Flight captains and crews 
learn by heart every detail of 
their trip, with no single 
course followed, and no two 
flights the same. Departure 
times, though guarded by 
secrecy, are varied. This, with 
changing weather, speeds, al- 
titudes, and course, makes it 
impossible for an outsider to 
determine a plane’s route. 

PAA flys “blacked-out’on all 
sea routes—no lights, radio, 
position reports, weather 
broadcasts, or arrival or de- 
parture messages. Each ship 
is equipped to proceed on or- 
ders which would take her 
across any of the seven seas. 
PAA is putting into practice 





lessons learned by its Chinese 
lines which have survived four 
years of warfare. 

American and Chinese pilots 
have learned to make use of 
dark nights and weather, of 
flying blacked-out through 
radio silence, moving from 
cloud mass to cloud mass. 

A new air mail service, the 
fifth down the west coast of 
South America, is now in oper- 
ation by Pan American Grace 
Airways, making five sched- 
ules each week over the 4,416- 
mi. route, between the Cana! 
Zone and Buenos Aires, 
Argentina. 

On one trip over the In- 
dian Ocean a tool used for 
servicing the engines was 
broken. The nearest duplicate 
being 10,000 miles away, the 
pilot sighted an allied war- 
ship, set the plane down on 
the water abroadside, turned 
out the wrench on the ship’s 
lathes, climbed back in and 
flew off, in one hour. 





Transport Gets A-1-J 


On Maintenance Parts 


Washington (AviaTION Bu- 
reau) —Further evidence of 
the airlines’ importance to 
conduct of the war is the War 
Production Board’s increase of 
preference rating on operation 
and maintenance materials 
from A-3 to A-1-j. The A-3 
rating was established by 
Order P-47 Sept. 12, 1941. The 
higher rating was ordered in 
an amendment to P-47 by J.S. 
Knowlson, director of Indus- 
try Operations. 

Other provisions of P-47 re- 
main in effect: carriers and 
suppliers using the higher rat- 
ing must furnish a copy of 
the amendment to each sup- 
plier to whom the original 
order was furnished. The rat- 
ing covers materials necessary 
for new airplanes and for up- 
keep of planes and ground 
equipment. 


No Instrument Landing 
Till After the War 


Inquiry indicates that there 
will be no scheduled use of in- 
strument landing equipment 
till one or two years after the 
war ends. 

Eastern Air Lines recently 
called attention to a loss of 
$11,000,000 handed back to its 
canceled passengers since 
January 1936. Eastern said 
this amount was not more 
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than 20 percent of the cost of 
“stacking” during that period. 
Company stated its opinion 
that neither the airlines, 
singly or as a body, or the 
CAA, had effectively cham- 
pioned the instrument landing 
system, which would have per- 
mitted many more trips to be 
made. 

The authority’s officials say 
they are sympathetic with the 
airlines in this matter. They 
point to the long controversies 


Here’s a brand new Job for girls in aviation. 





| which delayed development in 
| receni 
| was ended by the President, 


years—which at last 


who demanded settlement on 


one system. They say also | 


| Airlines Can Use 


had till the war ends. Then it | 


that very little further pro- 
duction of equipment can be 


will take a year or two or 


three to train pilots and get | 


into operation. 


Eight installations are under 
contract with IT&T and the 
same company has bid on ten 
more. The Indianapolis sta- 
tion has operated for months 
experimentally, and the one ai 
Washington is two-thirds 
completed. 


Safety Award Winners 


Certificates of award for 
safety were presented at a2 
luncheon, March 6, to climax 
the 1942 annual convention of 
the National Safety Council 
Awards are as follows: Pa- 
nagra flew 23,805,139 passenger 
and 2,667,431 route miles with- 
out accident; Western Divi- 
sion of Pan American Airways 
System, 30,489,737 passenger 
and 3,386,768 route miles; Com- 
pania Mexicana de Aviacion 
1,948,075 route and 18,971,780 


passenger miles; Avianca, 12,- | 
973.493 passenger and 2.083,- | 
| tion No. 1 of Preference Rat- 
and 147,62) | 


106 route miles; Cubana 3.567,- 
391 passenger 
route miles. 

A certificate of safe opera- 
tion was 
east Airlines, for safe opera- 
tion during 1941. Northeast 


has operated more than 25 | 
million passenger miles dur- | 


ing its entire operating history 
without a passenger fatality 
Braniff Airways received its 


Vera M. D. Covell, 


23-year-old New York girl, directs Clipper landings and takeoffs 


by radio at LaGuardia Field. 





| lines includes 


awarded to North- 
| and essential office facilities, 


| as well as parts of planes. 


| ready 


third safety award for oper- 
ating 109,603,136 passenger 
miles without a passenger or 
crew fatality for 1941. 


AAF Alternate Ports 


Commercial airlines are per- 
mitted to use Air Force bases as 


| alternate ports when weather 


or other emergency di- 
tions prevail, making sched- 
uled airline terminal ports un- 
safe, under authority of an 
Army order recently issued. 

Airlines must obtain per- 
mission of the AAF base to be 
used and file a flight plan 
prior to departure; estimated 
time of arrival must be given; 
the pilot must be apprised of 
all traffic, communications 
and other conditions at the 
AAF base he intends to use; 
the commandant must be 
notified if the commercial 
plane changes its plan and 
goes elsewhere; the United 
States Government will as- 
sume no responsibility or lia- 
bility for any failures. 


DIO Interprets P-47 


The Division of Industry 
Operations issued Interpreta- 


ing Order P-47, making it 
clear that the rating for air- 
maintenance 
equipment, ground radios, tools 


Some suppliers had been re- 
fusing deliveries to airlines, to 
whom the benefit of the order 


| has been extended, of any ma- 


terial not essential to flight 


TWA Trains Women 


Transcontinental & Western 


Air, Inc., has started a special 


school at its Kansas City base 
to train young women as pas- 


| senger agents to replace men 


called to service. Women al- 
in their employ are 
selected first to fill in behind 
ticket counters, but men will 
continue to supervise loading 
and unloading of planes. TWA 
also drops the requirement 
that a hostess must be a reg- 
istered nurse. 


| Service Insignias Used 
| On WAL Timetables 


Western Air Lines, sensing 


| public interest in U. S. Armed 
| Forces’ service insignia, this 
| month decorated its new time- 


table cover with 75 insignias 
covering the Army, Navy, Ma- 
rines and Air Forces. They 
are arranged in sequence of 
rank, and branch of service. 
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HARLEY I. SCOTT, Sandusky. 
Michigan, owner of a Franklin- 
powered Piper Cub, pays tribute to 
Franklin Service in this unsolicited 
letter, typical of many received from 
Frankim owners. 


Today, periodic engine check-up and overhaul becomes 
increasingly important as planes and parts are called upon to 
do heavier C.P.T. and C.A.P. duty. But extended demands on 
Franklin service facilities are being more than met, in tradi- 
tional Franklin style. 


Franklin service is fast, economical and exact. Franklin 
service stations, strategically located throughout the hemi- 
sphere, have the parts and equipment to serve you quickly 
with emergency overhaul or parts replacement. Franklin 
design, standardized to provide interchangeability of parts, 
makes for readier availability of parts and easier replacement. 


And when factory overhaul becomes necessary, you can 
bank on Franklin’s 42 years of air-cooled engine experience 
to give you the same speed and attention praised by Pilot- 
owner Harley Scott. 


Write for the location of your nearest Franklin Service 
Station. 


Llezvecoalec MOTORS CORP. 


SYRACUSE « WN. Y 





The popularity of Berry Brothers Aircraft Finishing Materials has 

increased over the years, to the point where it now represents 

three-out-of-four preference. Three out of four planes are finished 

with Berry Brothers materials. Production of quality aircraft finishes 
helps to “Keep ’em Flying.” 


BERRY BROTHERS GO: BOSTON - JERSEY CITY + CINCINNATI 
DETROIT, MICHIGAN WALKERVILLE, ONTARIO Yy CHCASS - ST.LOUIS - NGLEWSSS, CALIFCEEM 


? 


°2 
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At the Chicago municipal airport, one of the busiest in the 


Wide World 


country, the State Reserve Militia stands guard day and night 
to safeguard the nation’s vital air transport system from possi- 


ble sabotage. 


on a background of red and 
white stripes, similar to the 
U. S. flag. The company’s 
name appears in a blue field. 
Initial demand indicated the 
original order of 65,000 will 
soon be exhausted and re- 
prints will be needed. Traffic 
on the line, for January, 
showed a 48.25 percent in- 
crease over the same month 
of 1941. Mail and express 
shipments showed a similar 
increase. 


Airport Grass Research 


Dr. John Monteith, Jr., di- 
rector of the Greens Section 
of the U.S. Golf Association 
and in recent years a collab- 
orator at the U. S. Bureau of 
Plant Industry, has done re- 
search on the growing of grass 
which is interesting to airport 





operators. Imported grass 
types which Dr. Monteith has 
grown successfully in Wash- 
ington are adapted for air- 
port use and for defense hous- 
ing purposes. Years ago 
Germany sent an observer 
over to see what America was 
doing in grass culture. 

One Oriental type, known 
as “zoysia,” forms a heavy 
resistant ground cover and 
grows only 6 in. high, thus 
minimizing the need for mow- 
ing. Although seed for unus- 
ual types are not yet available 
in quantity, Dr. Monteith’s 
studies have indicated prac- 
tical methods for making the 
most of ordinary grass on 
which much money is wasted 
with poor results unless proper 
techniques are followed. At- 
tention is called to this infor- 
mation by NAA and by Rep. 
Jennings Randolph. 





TRANSPORT DOINGS 


TWA in its annual report dis- 
closed net operating losses for 
1941 of $487,613; reduction in 
air mail revenues, increased 
costs of labor, materials and 
supplies, higher taxes and in- 
sufficient equipment to accom- 
modate overflow passenger loads 
contributed to the deficit com- 
parable to a loss of $97,972 for 
"40. 


Continental Air carried a total 
of 202 passengers as the result 
of a “First Rider’? contest con- 
ducted among the employees. 


Railway Express Agency had 
1,306,629 air express shipments 
in 1941, an increase of 21.2 per- 
cent over °40; weight was up 
46 per cent to 5,620 tons; aver- 
age weight per shipment in- 
creased 1% to 8.6 lb. 


Trans-Canada, two years ago, 
employed practically no women 
Stewardesses, but now this line 
has nearly 100 employed on a 
temporary basis only, protecting 
those who have gone into serv- 
ice. Company is now manufac- 
turing its own seats after being 
tested and approved by the De- 
partment of Transport. 
American Airlines will no longer 
Tequire’ that applicants for the 
position of stewardess be regis- 
tered nurses. 


Northwest Airlines prohibits use 
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of cameras aboard company 
planes for the duration of the 
war, after an agreement with 
the War Department. Company 
explained they are operating 63 
seats a day between the Twin 
Cities and the west coast and 
126 seats a day between the 
Twin Cities and Chicago. So 
far priority has interfered very 
little with the normal flow of 
traffic and there are plenty of 
seats for the traveler flying on 
business or pleasure. 


Penn-Central observed the first 
anniversary of the Pittsburgh- 
Birmingham passenger air route, 
inaugurated a year ago. Pro- 
grams were held in Pittsburgh, 
Morgantown and Charleston, W. 
Va., Tri-Cities, Knoxville and 
Chattanooga, Tenn., and Birm- 
ingham. During the first year 
of operation, more than 20,000 
revenue passengers have been 
carried over the 682 mi. route 
that links the two largest steel 
centers in the U. S 


United Air Lines’ Los Angeles 
to Washington service has been 
increased to four flights daily, 
to meet the increasing demand 
for reservations, it was an- 
nounced Feb. 24. Under the 
new schedules, passengers and 
cargo leaving Los Angeles at 1 
p. m. can be in Washington at 
9:30 a. m., i . Newman, 
United's district traffic manager 
stated. 











How to 














—_— 


Add Life 


® to Your Product 


Springs fabricated from the correct metal can 
add substantially to the life of your product. That 
is why material analysis is such an important func- 
tion at Muehlhausen. 

Metals are checked and rechecked with the help 
of delicate laboratory mechanisms. No company 
pursues more exacting experiments with metal— 
none possesses better or more modern laboratory 
equipment. 

This supersen- 
sitive balance is 
used to determine 
the proper percent- 
age of the basic el- 
ements in spring 
metal. Measur- 
ing in 1/10,000 
of a gram, it al- 

ows comparison 
of the component 
parts of the metal with predetermined standards. 

Feel free to check with Muehlhausen on any 
phase of spring design. There’s no obligation— 
and you may very well add tremendously to the 
life of your product. 








FREE! senda For tntormation 

© New Die Spring Folder . 

© Importance of Springs to Defense Bulletin 
Write to Muehlhausen Spring Corporation 
740 Michigan Avenue, Logansport, Indiana 
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ORE than a century ago a hardy band of buccaneers, led by 
Jean Lafitte, stood with the ragged army of Andrew Jackson at 
New Orleans to win a battle for the existence of the young republic. 
Today a modern sea-raider, the far ranging Brewster Buccaneer 
Dive Bomber, is playing an important role in another fight 
against aggression. These sleek, swift and powerful planes, now 
in production, will soon be carrier-based with the battle line of the United States 
Navy, will augment the range and striking force of our ever-growing fleet. 
Rolling off the line in increasing numbers, today’s Buccaneers will help America 
and her allies achieve their all-important goal—an enduring mastery of the air. 


FOR LASTING MAST © ee 
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AVIATION FINANCE 





United Aircraft Corp. relin- 
quished $10,000,000 of its reve- 


nue from contracts with the | 


United States Navy in 1941 
through its desire to avoid ex- 
cess profits resulting from an 
accelerating volume of war 
production. With one excep- 
tion all contracts of the com- 
pany are on a fixed-price 
basis. A reserve of $10,000,000 
also was set aside in 1941 to 
meet future expenses incident 
to “going out” of war produc- 
tion later on. 


Several other aircraft com- 
panies have voluntarily re- 
duced the fees in their war 
contracts with the govern- 
ment which legally can run as 
high as seven percent before 
taxes. Douglas Aircraft, most 
of whose business will be 
under fixed-fee contracts, has 
voluntarily reduced its fee in 
several major awards from six 
to five percent. The new fee 
scale affects at least one com- 
pany’s backlog of unfilled or- 
ders. Application of income 
taxes to these fees will reduce 
net income to Douglas more 
than half, according to com- 
pany officials. North -Ameri- 
can Aviation also has cut 
prices voluntarily on unex- 
pired contracts. 


Eugene Wilson, president of 
United Aircraft, in his 1941 
report to shareholders gave 
statistics to show how rapidly 
foreign contracts of his com- 
pany, and incidentally those 
of all the aircraft industry, 
are being completed and oper- 
ations centered on American 
war contracts. United Air- 
craft’s shipments last year 
were 58 percent for the ac- 
count of the United States 
government as against 23 per- 
cent in 1940. This year it is 
estimated the proportion go- 
ing to the government will 
reach 80 to 90 percent. Prof- 
its on government contracts 
amounted to five percent last 
year, against seven percent in 
1940, and “indications for 1942 





x * * By RAYMOND HOADLEY * * * 


DEFENSE AUTHORITIES state that the aircraft war 
production program is fully up to schedule. This means, 
if things continue to go well, that the output of the air- 
craft manufacturing industry this year will run between 
5 and 6 billion dollars as compared with the record 
delivery volume of 1.6 dollars in 1941. To enable one 
to comprehend the vast size that the aircraft industry 
is now taking, it is pertinent to point out that one of 
the biggest of the nation’s peacetime industries—the 
mass-production automobile industry—considered it a 
banner year when the sale of motor cars ran in the 
neighborhood of 3 billion dollars. What does this 
revolution mean in terms of individual companies? In 
the case of Bendix Aviation Corp., for example, it means 
that sales, which had skyrocketed from $42,000,000 in 
1939 to $156,000,000 in 1941, probably will amount to 
more than $500,000,000 in 1942 and run up to the breath- 
taking total of $1,000,000,000 or better in 1943. So it 
will be with most companies in the industry. But the 
almost fantastic gains in dollar sales that lie directly 
ahead do not mean that earnings will show a correspond- 
ing increase. Sharply mounting taxes and the tendency 
on the part of the industry to voluntarily cut the price 
of war planes probably will stabilize earning power at 
or perhaps slightly under the 1941 levels. Preliminary 
indications are that the conservative dividend policies 
followed by most concerns making disbursements to 
their stockholders last year can be maintained in 1942. 
Working capital requirements continue to increase and 
in most instances Wall Street expects that this demand 
will be met largely though plowing profits back into the 
companies or through progress payments from the 
United States government rather than through new 


financing. 


zx aereneweenentk * 


are for a further substantial 
reduction in the rate of profit 
on sales to the government.” 


Eastern Air Lines directors 
have approved the purchase of 
five new-type DC-4’s and five 
DC-3 transport planes at a 
cost of $3,500,000. The com- 
pany already had 17 freight 
and passenger planes on order 
at a cost of $3,000,000. 


Rohr Aircraft Co., San Diego, 
Calif., paid a 25¢ per share 
dividend on March 10, to all 





capital stock of record Feb. 28. 
Directors also named Frank 
H. Nottbusch, general counsel, 
to the Board to succeed E. P. 
Campbell, and elected Guy M. 
Harrington secretary and as- 
sistant treasurer. 


Bendix Aircraft, largest 
American aircraft parts and 
accessory concern, has a new 
president, Ernest R. Breech, 
who resigned a General Mo- 
tors Corp. vice-presidency to 
succeed Vincent Bendix in the 
new post. Mr. Bendix be- 





Current Earnings Reports 








Net Profits Profits Per Share Sales 
Company Period 1941 1940 1941 1940 1941 1940 
Aero Supply............ 12 mos. Dec. 31 $805 ,796 $554,257 $1.90 $1.29 $7,934,529 $3,797,671 
American Airlines. ...... =m © 2,473,160 1,858,550 3.93 4.77 26,262,657 20,689,618 
Aviation Corp.......... « * Nov. 30 2,454,142 88,350 0.42 0.02 18,680,639 5,235 ,439 
Bellanca Aircraft........ ¢ * Bec. 31. L.161,06¢ 1 168,841. ...... Veh date se Kee ESN ib ka be dhe ne 
Breeze Corp............ Us ein 1,548,747 801,235 4.76 RR ee Se ere ee ere 
Consolidated............ te Ff a Ut Er ns ..: Sohs cin 95,529,051 9,349,550 
0 SER ere aw: ah es 18,176,690 10,831,971 30.29 18.05 180,940,110 60,970,774 
Ex-Cell-O Corp......... =? 7 2 ae Be 6.22 See” © sca eebha ee soe eas oe ne 
Irving Air Chute........ 12 * Dee.3l 371,537 411,136 1.88 Se cee Venere tbe ebiecweer 
No. American Aviation. . g:.* nl Maas 2,738,543 2,362,798 0.80 0.69 35,210,985 12,557,139 
Roosevelt Field......... , * 2 96 ,656 79,782 0.32 OL AS Sides hace Sabie ees 
Ryan Aeronautical...... 2. i a eee aa POO i. ee ere 
Square D Co... .4...... =. oo? 3,104,343 2.023,203 7.13 4.56 14,035,096 6,324,666 
pi ES Sy w-* sd L 487 ,613 iE Sa 14,064,260 11,572,221 
United Aircraft......... _..? ° 16,721,380 15,443,057 6.29 5.81 307,389,494 126,350,128 
United Aircraft Products. 11 “ Nov. 30 ae so ckcesees 1.85 ‘heen Reteaestcaw  Veccansess 
L — Loss. 
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comes chairman of the board. 
In a statement following his 
election Mr. Breech said that 
the number of Bendix em- 
ployees had increased from 
10,000 to 40,000 in three years 
and would total up to 65,000 
or more by 1943. In the same 
period Bendix has established 
upwards of 300 new subcon- 
tractors. General Motors 
holds around 20 percent of the 
outstanding stock of the 
Bendix company. 


Douglas Aircraft issued its 
annual report to shareholders 
showing sales for the year 
ended November 30, 1941, were 
triple those of the preceding 
year while earnings also went 
up to a new high. Donald W. 
Douglas, president, explained 
in the report that 88 percent 
of the $30.29 profit on each 
share of stock came from sales 
to foreign governments and 
added that the “old definition 
of profit as tangible financial 
benefit gives way before war 
industry conditions, which 
make earnings an added re- 
source for serving the nation.” 


Stock of one of the airlines 
figured in the largest over- 
counter offering ever made in 
Wall Street last month when 
a block 93,769 shares of 
American Airlines, involving 
a total of $3,703,875 (the stock 
being priced at $39.50 a share), 
was sold in a single day. The 
commissions alone amounted 
to more than $126,000. The 
offering was made by Eman- 
uel & Co., Lehman Bros., and 
associates. 


Ryan Aeronautical Co., San 
Diego, Calif., notified stock- 
holders Feb. 21, of a 25 cents 
per share dividend, payable 
March 25, as part of a new 
policy that included switching 
from the calendar to an Octo- 
ber fiscal year basis. For the 
fiscal year ending Oct. 31, 
1941, actually only 10 months, 
net profits were $669,603.44 
after all charges. Taxes 
totaled $1,602,669.01. For the 
previous full year, the net 
profit was $358,343.67 and 
taxes were $320,161.13. Out- 
standing are 439,193 shares of 
stock. The booklet containing 
the annual report was illus- 
trated with photographs of 
the Ryan plant and products. 


Some interesting data on the 
future of air travel was sup- 
plied Chicago bankers at a 
recent luncheon by W. A. Pat- 
terson, president of United 
Air Lines. Patterson predicted 
that the present 19 airlines in 
the United States would be 
consolidated into six or seven 
after the war by mergers and 
other means. He noted that 
small lines would have diffi- 
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culty keeping pace with tech- 
nical and other developments 
in air transportation after the 
war. On the other hand he 
asserted that from six to nine 
American and European air- 
lines would begin trans-At- 
lantic service soon after the 
war. 


Studebaker Corp. expects that 
sales this year will run at 
about three times the level 
prevailing during its best 
recent years. One of this 
automotive concern’s main 
war tasks is the production of 
Wright aircraft engines. 


Airline travel is running as 
inuch as 25 percent ahead of 
the corresponding early 
months of 1941 in many cases. 
Better weather and an in- 
crease in war traffic are 
mainly responsible for the rise 
which should enable the air 
transport companies to report 
much better operating results 
for the first quarter of 1942 
than a year ago. The big 
losses some of the lines showed 





in the winter months of 1941 
were not entirely offset later 
in the year. W. A. Patterson, 
head of United Air Lines, pre- 
dicts record traffic in 1942 
while Jack Frye, president of 
TWA, recently told his stock- 
holders that the air traffic 
peak this year would be lim- 
ited only by equipment and 
personnel. 


Electric Auto-Lite Company 
has purchased an airport at 
Toledo and is_ constructing 
buildings there preparatory to 
production of aeronautical 
equipment. The company ex- 
pects to continue engineering 
experiments and production in 
the aircraft industry after the 
war. No federal aid is to be 
asked in the construction of 
the new plant which will cost 
around $3,000,000. 


North American Aviation is 
running well ahead of the 
War Department schedule at 
its new Kansas City bomber 
assembly plant. March out- 
put, it is learned, will be sev- 





eral times greater than origin- 


ally scheduled. The com- 
pany’s percentage of gross 
sales carried to net profit in 
the December, 1941 quarter 
was 8 percent, contrasted with 
18 percent in the similar 
period the previous year. 


Packard Motor Co. expects to 
reach maximum output on its 
Rolls airplane engine con- 
tracts later this year. Both 
inventories and payrolls of the 
Rolls contracts are financed 
out of a revolving fund pro- 
vided by the American and 
British governments. 


Air express shipments passed 
the 1,300,000 mark in 1941, the 
largest annual total in thé 14- 
year history of the service. 
Domestic air express revenue 
for the year exceeded $4,275,- 
000 while the 1,306,629 ship- 
ments showed an increase of 
21 percent over 1940. 


Aviation Corp. reports that 
blacklogs of war orders on the 
books of the various com- 





On the Raw Materials Front 


A SCARCITY IN ALUMINUM 
FORGINGS, along with a con- 
tinued tight situation in 
several types of accessories 
constitutes the main bar- 
rier right now toward 
achieving the 1942 war pro- 
duction goal of 60,000 
planes. A short time ago 
a chief worry was propell- 
ers but that particular 
hitch has smoothed out 
although there is unlikely 
to be an entirely ample 
supply of spares at any 
stage of the program. 

The unexpected need of 
Russia for American alum- 
inum has curtailed some- 
what the domestic supply 
but the bottleneck so far 
has been in the white 
metal forgings instead of 
aluminum ingot. To pre- 
pare for future needs as 
the’ warplane production 
program accelerates, how- 
ever, a2 new aluminum ex- 
pansion program is coming 
off the drawing boards, the 
third in less than a year. 
This new program will 
boost production to 2,100 
million pounds and, includ- 
ing the contemplated im- 
portation of 450 million 
pounds from Canada, will 
call for the future annual 
output of nearly 2,600 mil- 
lion pounds of aluminum. 

Production of this light 
metal in 1941 amounted to 
615 million pounds, of 
which 602 million pounds 
were supplied by the Alum- 
inum Company of America 
and approximately 13 mil- 
lion pounds by Reynolds 


Metals Company. Output 
this year is estimated at 
around one billion pounds 
and by the year-end it is 
expected to reach a rate of 
1,450 million pounds. 

In order to produce the 
640 million pounds of alum- 
inum called for in the new 
government program it will 
be necessary to mine an 
additioual million and a 
half tons of bauxite; to 
convert this into 1,300 mil- 
lion pounds of aluminum; 
to erect new plants for the 
manufacture of carbon 
electrodes; to supply all the 
electrolytic plants; to pro- 
vide facilities for convert- 
ing about half the alumi- 
num produced into sheet 
metal; to construct extrus- 
ion plants, casting and 
forging plants and to build 
plants for the production 
of synthetic cryolite and 
aluminum fluoride. 

All this construction, de- 
fense officials estimate, will 
require some 250,000 tons of 
steel; about 1,000,000 kilo- 
watts of electricity con- 
stantly available for opera- 
tion; the use of 200,000 tons 
of petroleum coke annu- 
ally; 100,000 tons of soda 
ash, 60,000 tons of sul- 
phuric acid, 420,000,000 tons 
of fibre cloth and a great 
variety of other products. 

The coming need for all 
these materials will accen- 
tuate the shortage of steel, 
electric power and soda 
ash. The latter is extens- 
ively used by the glass in- 





dustry whose production 





also has been vastly ex- 
panded by the curtailment 
in the use of tin for con- 
tainers. 

The new aluminum 
plants will be located 
where the greatest sources 
of electric power from ex- 
isting facilities can be util- 
ized. ‘The major sources 
of power are in the metro- 
politan areas, which means 
that many of the new in- 
stallations may necessarily 
have to be built in such 
vulnerable coast areas as 
Boston, New York, Phila- 
delphia, etc. 

In magnesium too, a new 
expansion program is con- 
templated that would have 
seemed almost fantastic a 
year ago. Under the new 
plan, production of this 
lightest of all metals will 
be hiked from the previous 
1942 goal of 400 million 
pounds to 725  —million 
pounds. Five years ago this 
metal was just out of the 
experimental stage with an 
annual output of six mil- 
lion pounds a year. Current 
output, practically all of 
which is accounted for by 
Dow Chemical Company, 
runs about 60 million 
pounds a month. Dow will 
continue to carry the chief 
burden of producing this 
vital aircraft and incen- 
diary bomb metal although 
Union Carbide & Carbon, 
Ford Motor Company, 
Matheison Alkali and a 
number of other companies 
are building facilities to 
produce magnesium. 
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panies in its group, which in- 
clude Vultee Aircraft, Lycom- 
ing and Consolidated Aircraft, 
are among the largest in the 
country. Aviation Corp. now 
owns 75 percent of Vultee’s 
common stock and has large 
holdings also in New York 
Shipbuilding and Auburn 
Central Mfg. Co. 

There is a growing tendency 
among aviation companies to 
change their fiscal years from 
the calendar year ending De- 
cember 31 to September 30. 
Consolidated Aircraft and 
North American Aviation are 
the latest to join Bendix Avia- 
tion in this movement. Doug- 
las Aircraft and Vultee have 
closed their books at the end 
of November for several years. 


Here and There .. . Bell 
Aircraft has listed its 354,900 
common shares on the New 
York Stock Exchange. The 
stock was formerly traded in 
on the curb . Monthly 
dollar sales of Continental 
Motors now run much higher 
than the former yearly rate 
..- Bendix Aviation is re- 
ported to have utilized its 
$10,000,000 line of bank credit 
to meet increased working 
capital needs . . . Taxes took 
$1.40 for every $1 earned by 
Douglas~ Aircraft last year 
while Consolidated Aijircraft 
expended $2.64 for every $1 of 
net income retained... 
Glenn L. Martin is in the final 
stages of its expansion pro- 
gram .. . Square D Co. spent 
nearly $1,000,000 on new 
plants and equipment in 1941 
. . . War orders will enable 
Borg Warner to top 1941 sales 
this year despite almost com- 
plete loss of its civilian 
markets ... Pioneer Para- 
chute Co. of Hartford is ex- 
panding its facilities and or- 
ganizing a new subsidiary, At- 
lantic Parachute Co....Brew- 
ster Aeronautical Corp. has 
been named in a $10,000,000 
lawsuit . . American Air- 
lines has organized a new sub- 
sidiary to handle airport res- 
taurant and airline catering 

Eighty transport air- 
planes have been allocated to 
the airlines for delivery in 
the second half of this year. 
. . . J. Paul Getty, head of 
the Getty oil interests in Cali- 
fornia has been elected presi- 
dent of Spartan Aircraft Co. 
to succeed W. G. Skelly, presi- 
dent of Skelly Oil Co... .D.L. 
Zacharias has been elected 
treasurer of Taylorcraft Avia- 
tion Corp. . .. Vultee and 
Northrop are in p.oduction 
on the Vultee dive bomber 
. . - Alvin P. Adams has left 
Seaboard Airways to become 
president of Duramold Air- 
craft Corp. Airlines have been 
assigned a higher preference 
rating—A-1-J—to assist them 
in obtaining materials for new 
aircraft and for the upkeep of 
planes and airfields, the WPB 
announced. 
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How to Get AVIATION 


SUBCONTRACT 
WORK 


The aircraft industry is seeking additional hundreds 
of subcontractors to speed the world's largest war- 
time airplane program 


With so many manufacturers from other fields 
signing up for the production battle, there is an 
urgent need for a quick way to bring together the 
me contractor and your organization —to help 

im accelerate production. . 

To secure favorable consideration, you must do 
a selling job aimed at the prime contractors. In- 
stead of waiting for them to make the first move, 
command their attention by advertising your plant 
facilities and equipment in Aviation Magazine's 
mew SUBCONTRACTORS SECTION. 

This new service to Subcontractors provides an 
economical, effective and faster means of estab- 
lishing and maintaining contact between you— 
the seller, and the prime contractors—who are 
the buyers—to s _the process of selecting spe- 
cific service and equipment. 

Every month, in Aviation’s central market-place 
— the SUBCONTRACTORS SECTION —you may 
profitably bring your facilities and experience di- 
rectly to the attention of prime contractors . . . 
at a reasonable cost. Today Aviation is read by 
the identical individuals in the aviation industry 
os sell to get your share of subcontract 
work. 


Tell your story to the men who must be sold by 
using the special advertising section in Aviation 


. +. to offer your facilities to the aircraft industry 
«+. to take on additional contract work 


«+. tO assure continuity of work during the emer- 
gency 

- ++ to make certain that the thousands of aircraft 
executives and experts in charge of production 
know about your plant, equipment and experience 
in related work 


+++ tO present your production story to the hard- 
to-reach men whose business is wartime output 


+.+.tO maintain your contacts and position in 
America’s No. 1 industry 

You can speed your offer of help to the key men 
of American aviation quickest through the adver- 
tising pages of the special SUBCONTRACTORS SEC- 
TION in Aviation . . . the industry’s No. 1 busi- 
ness magazine. 








AVIATION MAGAZINE, 330 W. 42d ST., N.Y.C. 


Yes, we are interested in getting Aviation Sub- ~ 
contract Work. Without obligation, please send 
us the new folder telling ‘‘How AVIATION helps 
Spread-the-Work...by bringing together Prime 
Contractors and Subcontractors."’ 


eeeeeee Peewee erereeseivneseeeresese 
Position 


ee ee er ree Wheane 
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COMMERCIAL AIR TRANSPORTATION, 
by John H. Frederick, Ph.D., Published 
by Richard D. Irwin, Inc., Chicago; 500 
pages; 104 graphs, tables, and illustra- 
tions; indexed; $4.00. 


Because of time-saving speed, air 
transportation, in the 15 years of its 
existence, has become invaluable to com- 
merce and national defense. It has 
erown with staggering rapidity. Yet 
the possibilities of its further develop- 
ment challenge the imagination. 

Accepting the challenge, Mr. Fred- 
erick has collected material from ex- 
tensive sources and carefully arranged 
it in the book for the benefit of the in- 
dustry, its students and teachers, and 
its public users, present and future. 
Himself a professor of transportation 
and industry in the school of business 
administration at the University of 
Texas, he has called upon his knowl- 
edge and imagination in analyzing 
existing conditions and looking into the 
future. 

A glimpse at selected topics from the 
book: airport development; adequacy of 
feeder airlines ; airline equipment, opera- 
tion, financing, selling, promoting; air 
express development and its managerial 
problems; airmail rates. 


HOW TO DO AIRCRAFT SHEET METAL 
WORK, by Carl Norcross and James D. 
Quinn, Jr. Published by McGraw-Hill 
Book Co., New York and London. 285 
pages, $2.20. 


This book is primarily for those who 
want to know how-to-do-it. As such 
it presents the fundamentals of aircraft 
sheetmetal processes in clear, simple lan- 
guage without the use of technical terms 
or formulas. Moreover, the reader is 
told why as well as how to do it, and the 
drawings and other illustrations are 
calculated to aid considerably in this 
purpose. 

The first chapter introduces the reader 
to blueprint reading, which is necessary 
as the sheetmetal mechanic must under- 
stand the engineer’s language and direc- 
tions in order to make progress in his 
work. The book provides reproductions 
of actual blueprints from which the 
reader is taught and to which he can 
constantly refer from the text. At the 
end of the chapter is a list of questions 
relating to the blueprints covered. Each 
chapter is similarly provided by ques- 
tions which are designed to indicate 
how well the student has. mastered the 
contents. 

Shop Mathematics are treated in the 
following chapter, the purpose of which 
is to review fundamentals, and may be 


skipped by those who are already ac- 
quainted with the subject. 

Thereafter, sheetmetal work is dealt 
with directly, beginning with Working 
Properties and Standards of Materials, 
and ending with Shop Projects. The 
five projects of this last chapter require 
all the basic sheetmetal skills and the 
use of the common sheetmetal tools, 
and from 160 to 175 hours of shopwork 
are necessary to complete them in a 
satisfactory manner. 

“The authors, who also wrote The Avi- 


-ation Mechanic, visited nearly all the 


aircraft factories in the country to gather 
material for this book, and have at- 
tempted to present a work which will 
train men for aircraft work in a way 
that has been specified by military air 
services and by the aircraft industry. 
We believe they have done a thorough, 
simply-stated job. 


YOUTH MUST FLY, by E. F. McDonald, 
Jr. Published by Harper & Brothers, New 
York. 136 pages of text and illustrations, 
78 pages of appendices, including speci- 
fications of four gliders and sailplanes, 


$2.50. 


Soaring enthusiasts will welcome this 
with open arms; if only half the things 
the author argues and pleads for are 
realized the youngsters of America, to 
whom it is dedicated, may well adopt 
him as their patron saint. 

Here is a fervent, but at the same 
time logical, plea for the ’teen age boys 
of America, those who have outgrown 
model building and flying but who are 
not yet of age or financial circumstances 
to take up power flying. 

The book explains the rudiments of 
gliding and soaring, but its principal 
and well developed theme is the problem 
of getting American youth into gliders 
now, as a means of developing pilot ma- 
terial for the future need of civil and 
military aviation. Mr. McDonald’s book 
should do much toward solving that 
problem. 


CLOUDS, AIR AND WIND, by Eric Sloane. 
Published by the Devin-Adair Co., New 
York City. Illustrated, 76 pages, $2.50. 


Eric Sloane has done a masterful job 
in his interpretation of meteorological 
phenomena as seen by the airplane pilot. 
His book is. much more than a sight- 


seeing tour, however. It ranks high as ~2* 
a first-class primer on a complex sci-- 
ence, and will serve many a pilot well ~ 
as a guide to flying with respect to **. 


weather conditions. 
(Turn to page 227) 
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THE BELL AIRACOBRA P-39 in a fighting mood. 
The Airacobra uses many lg parts in Lightweight 


the plane and its Curtiss 


ectric Propeller. 


hetps keep ’em flying 
faster, farther and higher 


VERY ounce counts “upstairs”—means longer, higher, 

faster flight or more armament. The us€ of Synthane 

in America’s fighters and bombers saves precious ounces, 
for Synthane weighs only half as much as aluminum. 


You'll find Synthane in hundreds of structural, electri- 

cal-insulating and corrosion-resisting parts—in planes and 

LB. SAVED HERE— Automatic accessories. Not only does this versatile material save 

perature regulation motor for 3 SPERRY 800,000,000 Beam Candle- weight, but time in production since it is easier to machine 
ial aircraft heating system. power Searchlight. Many of the § : , . 

making the motor case of parts for this giant beam are ma- |g © than _ most metals. That’s why Synthane supplies so many 


thane, Barber-Colman saves § . ite- . 
: chined from Synthane Bakelite manufacturers of planes and accessories. 


tt one-half pound per unit. laminated materials. 
SYNTHANE CORPORATION, OAKS, PENNA. 
THE AVIATION INDUSTRY 


OK'S SYNTHANE 
= Bakelite-laminated for 
- LUGHT WEIGHT with Structural Strength 
* EYGHT WEIGHT with Corrosion Resistance 
LIGHT WEIGHT with High Dielectric Strength 
LIGHT WEIGHT with Ease of Machining 








Healthy Workers 
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exactly the effect food has on physical 
fitness and on industrial production is 
now being made at the Lockheed Air- 
craft Corporation plant in southern Cali- 
fornia. Lockheed has turned over part 
of its manpower for a nutrition study by 
scientists of the Committee on Nutri- 
tion in Industry of the National Research 
Council. Preceding the test, a prelimi- 
nary study of workers’ diets is being 
made. Now in progress, it already pro- 
vides convincing evidence that “work- 
ers don’t eat right.” It’s been found, 
so far, that 69 percent are not eating 
enough Vitamin A—that vitamin which 
helps them to see well—30 percent don’t 
get sufficient B, which gives them the 
“will-to-fight,” American for morale— 
and 30 percent lack Vitamin C. 
“Evidence to determine how these 
dietary omissions affect production will 
be gathered over a two-year period. Out 
of 1,000 workers participating in the 
experiment, 500 will be given daily ra- 
tions of vitamins and minerals. Medical 
histories, absenteeism and work output 
records will be carefully kept. 

If, as observers expect, the men re- 
ceiving vitamins exhibit better health 
and efficiency than those not getting vi- 
tamins, industries will be advised to hire 
dieticians who will plan nutritious, bal- 
anced meals for workers in company 
cafeterias. They will direct educational 
programs for workers and workers’ 
wives. In Connecticut nutritionists have 
distributed leaflets and in one plant held 


a “nutrition quiz” meeting for workers. 
A vast program for teaching factory 
workers’ wives how to serve proper food 
to their menfolks is now being planned 
by the Industrial Council of the National 
Association of Manufacturers. House 
organs, motion pictures, sound-slide 
films, and lectures on health subjects 
may also be utilized. 


HIGH COST OF COLDS 


As a result of such education, it is 
hoped, vitamins as well as minerals and 
other essential food elements will be 
supplied naturally and economically 
through food. Authorities believe physi- 
cal resistance will accordingly be 
strengthened so that workers will be 
more able to combat general illnesses, 
which today cost industry fifteen times 
more hours lost than do industrial acci- 
dents—specifically, about 190,000,000 
work hours. Prosaic colds, which might 
beset any citizen of a community, alone 
present industry with a bill for $450,- 
000,000 each year. 

For specific disturbances, authorities 
conceive a widespread use of vitamin 
concentrates to supplement the diet. 
Such a supplement, proving particu- 
larly useful in some parts of the aircraft 
industry, might be capsules containing 
Vitamin C. Investigators have found 
that after treatment with Vitamin C 
workers who had shown marked symp- 
toms of lead poisoning exhibit a striking 
gain in “vigor, cheerfulness, blood pic- 
ture, color of skin and ability to sleep.” 
The routine administration of 50 milli- 
grams of Vitamin C was therefore 
recommended. These vitamins may be 
most conveniently taken, as are salt 
tablets. by workers exposed to great heat, 
from dispensers holding paper cups. A 


Vitamins speed aircraft production. A worker at the Lockheed aircraft plant gets 


his daily ration of all-important vitamins. 
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vitamin capsule is placed in each cup, 
arid the cup is sanitarily disposed of 
after use. 

The need for proper feeding facilities 
has been emphasized by Britain’s Labor 
Minister Ernest Bevin. After a long 
study of absenteeism he told Parliament 
that one of its remedial causes is “de- 
fective feeding arrangements at the 
works.” Because many American air- 
craft manufacturing plants are new, air- 
craft officials have been especially well 
able to forestall such complaints. Sani- 
tary, modern and convenient feeding 
practices and equipment are being’ pro- 
vided. Many studies have shown that 
supplemental feedings, consisting of 
such drinks as a milk and banana mix, 
increase a worker’s output. 


FEEDING UNITS 


To provide these in-between snacks, 
as well as regular lunches, mobile feed- 
ing units are widely used in plants. 
Through the use of paper cups and con- 
tainers with such units, a variety of hot 
and cold nutritious foods can be deftly 
and quietly dispensed to workers. Coffee 
is carried in a stainless steel insulated 
tank and dispensed to order in unwaxed 
paper cups. Milk is served in the less 
expensive waxed cups. Such he-man 
food as meat pies, hot soup, chili, baked 
beans, spaghetti and macaroni are baked 
right in paper containers in a central 
kitchen and carried in a hot insulated 
compartment on the cart. The food is 
conveniently eaten from the container in 
which it is baked. Good-for-you desserts 
such as Tapioca, Brown Betty and baked 
apples may also be served in paper con- 
tainers so workers need not satisfy their 
yen for “sweets” by consuming unwhole- 
some quantities of candy. 

Paper cups 
stacked on 
space. 


and containers, easily 
these wagons, take little 
Each worker is assured of hav- 
ing his food served in a sanitary cup or 
container which has been used by no 
one else and which is discarded when he 
is through with it. Rattling of crockery 
as the meanders through the 
plant, as well as during service of food, 
is eliminated—an important point since 
many workers are adversely affected by 
unusual or unnecessary : The 


wagon 


noise. 


dangers of accidents or sabotage from 
bottles or glassware in the premises is 
averted. 


ROLLING KITCHENS SAVE TIME 


In one California aircraft plant, em- 
ployees are fed exclusively from these 
rolling wagons, and in others, cafeterias 
are operated with mobile units serving 
employees in distant parts of huge 
plants. These workers thereby are 
assured of being fed at regular hours 
and without loss of time in getting to 
and returning from eating places. In 
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ANY an essential part is being turned out from stock Catalin! ...On regular 
machine shop equipment!...At a tremendous saving in time! From the 
thousands of standard castings on hand, hundreds are being adapted to the 
imperative needs of the moment in order that days, and weeks of days be 
saved for production’s gain. * As it saves ... Catalin also serves! Its physical 
fitness has qualified it to don a uniform. It is strong, chemically resistant, non- 
inflammable and practically non-water-absorbent. « Even special shapes, 
regardless of size or thickness, can be tooled up for and cast in fractions of the 
starting time required for molding. Of all plastic materials, Catalin, therefor, 
- offers most to those who are pressed to produce. * In addition, a well trained 
army of Catalin fabricators are in the field and ready to assist as sub-contractors 
to busy manufacturers. Therefor, whether your problem is one of materials 
or production, and if the effort is essential to national defense, contact Catalin! 


CATALIN CORPORATION. - ONE PARK AVENUE + NEW YORK, N.Y. 


CAST PHENOLIC RESINS « POLYSTYRENE MOLDING COMPOUNDS 
MELAMINE AND PHENOLIC LIQUID RESINS 


4a 
“D LARGE CASTINGS 


NEW BOOKLET..MANUAL A4. .Yours for the Asking 


A valuable source of Catalin information brought up to date in 64 papers . . . 
profusely illustrated. Outlines fabricating techniques and equipment, casting 
methods, arbors. Presents design data, cost analysis and physical property 
charts. Write for your copy today! 





NORDIC NORTHROPS.... 


These are veterans of the skies above the 
seas—Northrop N3-PB’s. For many months 
these Northrops piloted by valiant Vikings of 
the Norwegian Naval Air Force have been 
tracking, attacking, sinking enemy raiders— 


helping maintain the vital life lines of the 


NORTHROP AIRCRAFT, INC. IS AN INDEPENDENT ORGANIZATION 


democracies—avenging the plight of Norway. 

Yet these death-dealing Patrol Bomberé 
fastest military seaplanes in the world, are but 
forerunners of a steady, ever-increasing stream 
of faster, more powerful Northrop air fighters 


already in production and in development. 


NOT AFFILIATED WITH ANY OTHER AIRCRAFT COMPANY, 


NORTHROP AIRCRAFT, INC. - NORTHROP FIELD, HAWTHORNE, CALIFORNIA, U.S.A. - CABLE “NORAIR”’ 
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pla which has eight outdoor eating 
semme>rviced by canteens, each of 
forkers is saved a ten-minute 
/m an eating place. Time thus 
af the management has estimated, 
arent to 250 work days a year. Where 
ere are cafeterias paper service is also 
‘xtensively used, for it meets the highest 
Gnnasy standards, thus affording pro- 
tection to workers from infections that 
might be spread by inadequately washed 
glasses. It also eliminates dish washing 
at a time when labor, disinfectants and 
machine replacement parts are scarce. 
The experience of the Los Angeles Gen- 
eral Hospital is noteworthy in this re- 
spect. Having switched to paper for 
serving food and drink to its 2,600 
patients, it was able to release 75 kitchen 
helpers for war industry jobs. 

Other factors influencing worker 
morale and health include the properly 
conceived physical examination. At 
Lockheed, where new employees are 
taken on at the rate of 2,000 a month, 
every applicant is given a comprehensive 
physical examination not for the pur- 
pose of excluding applicants from work 
but to fit each man to his job. This con- 
ception of the examination tallies with 
that recommended by the Committee on 
Healthful Working Conditions of the 
National Association of Manufacturers 
which advises, “Examinations should 
determine the individual’s fitness for the 
job and permit placement of applicant or 
employee on work which he can perform 
without harm to himself or to his fellow 
employees.” 







GOOD SURROUNDINGS HELP MORALE 


Decent surroundings are vitally im- 
portant for morale as well as health. 
Studies show improper lighting and ven- 
tilation affect a man’s ability to work. 
Authorities unanimously favor abolition 
of such potential disease carriers as 
common drinking glasses and advise that 
all drinking fountains should be equip- 
ped with dispensers of paper cups. 
Water splashing in a worker’s face is 
not only aesthetically disagreeable, es- 
pecially to women, but recent studies at 
the University of Pennsylvania have 
shown that splashing water may carry 
bacteria to fountain users. With a 
goose-neck attachment, and a dispenser 
of paper cups, a bubbler fountain may be 
easily converted to provide a sanitary 
drink. 

Plant managers have found adequate 
washroom facilities, with plenty of hot 
water and shower rooms for men en- 
gaged in heavy work, are profitable. One 
manager whose plant offers such facili- 
ties observes significantly, “Few men 
feel grouchy after a good shower.” Even 
music is a remedy. In one California 
plant where aircraft parts are manufac- 
tured; music is selected by employees. 
Promptly at 8 a.m. the music starts on 
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an automatic phonograph and is distrib- 
uted by amplifiers throughout the plant. 
It continues all day with exception of 
the lunch hour. Scientific investiga- 
tions, which prove that men actually 
work in harmony with certain rhythms, 
support this plant’s actions. 


RECREATION FACILITIES 
IMPORTANT 


Finally there is recreation. Aircraft 
plants, often situated on the outskirts of 
town, might follow the example of the 
American Rolling Mi Company at 
Middletown, Ohio, which, on adjacent 
property, developed athletic fields, a 
park, and a golf course. The desire for 
recreation, especially by the army of 
young night workers in aircraft plants, 
can hardly be minimized in view of the 
fact that these youngsters have, of their 
own volition, formed the Defense Work- 
ers’ Recreation Club in southern Cali- 
fornia. Composed of 10,000 workers 
who toil from 4 p.m. to midnight, it 
holds “swing-shift jamborees” after 
midnight in the Glendale (California) 
Civic Auditorium. Fat pay envelopes 
have enticed them to take these jobs, 
though the hours kept deprive them of 
normal social activities. Provisions at 
or near plants for dancing, bowling, and 
motion pictures will make not only good 
but enthusiastic workers. 

Both the Army and Navy have recog- 
nized the importance of morale in their 
industrial plants and have followed with 
action. The Navy gives ‘E’ awards to 
ordnance plants which produce on sched- 
ule and are otherwise considered to be 
doing “bang-up jobs.” A ceremony, 
with plenty of gold braid present, marks 
the presentation of the award to a plant. 
The Army has appointed a special group 
to handle industrial morale work. Key- 
note of its policy is to make workers feel 
that victory for the United States de- 
pends on their doing their jobs well. 
(See From the Fight to the Factory, 
AviaTIoNn, February, 1942.) 


HEALTH PROGRAM NEEDED 


Industrialists launched on all-out war 
programs are already puzzling over 
absenteeism records and exclaiming, 
“Something must be done.” That “some- 
thing” can be accomplished once it is 
realized that the proper functioning of 
manpower depends upon: good, health 
and morale. The steps by which absen- 
teeism can be reduced then become ap- 
parent. .The answer may be found in a 
general health program which provides 
workers: with such comparatively simple 
assets as nutritious food, single service 
paper cups and containers to protect 
against infection, recreation, physical 
examinations, and _ health. education. 
Such a program, designed to reduce ill- 
ness, automatically removes factors con- 
tributing to faulty morale. 





America At War 
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predict that there’ll be a hot time over 
many of those towns this spring. 

The British turned in a grim sample 
of what can be done, at. Billancourt near 
Paris, laying ‘waste the great Renault 
motoriand plane works, and killing an 
enorni@us number of persons; You may 
wonder why, if it’s so easy to destroy 
factories, there are still any in Europe. 
The answer, reading from this distance, 
seems to be’ surprise. The Germans just 
didn’t expect it, because the Allies have 
tried so long to keep from offending 
France. Sine teens has so ‘many 
importagt citiés to nd, against Brit- 
ain’s genes Surprise may work against 
the Nazis agai and again. Superiority 
in the air, bys ither side, would accom- 
plish the ‘samé x devastiting result as that 
at Billafeourt. i 





It stil etfne unlikely, with the Rus- 
sians getting’Closer and in better bomb- 
ing range of Germany, that the Germans 
will ever again muster enough air power 
to rip England apart as they did before. 
Chances are that Germany will be heav- 
ily attacked by air from both fronts this 
summer, and she will have to split her 
air forces accordingly. 

Incidentally, the raid on Billancourt 
was a hedgehopping job... The planes 
went down and laid théir t@gs right on 
the spot. This apparently was true 
also of MacArthur’s little but destruc- 
tive attack on Jap shipping, with small 
bombs lugged in P-40’s. 


FINAL WORD ON KELLY 


'The sinking of a Jap battleship by 
Colin Kelly’s air crew is o]d now, but 
it's not too late to clear up a.popular mis- 
understanding of it. Most:pesple thought 
Kelly flew a torpedo plane, against the 
ship’s fire. He didn’t. A member of the 
crew has been -permitted to tell the 
story. The crew of eight or ten, in a 
four-engined bomber, spotted the ship, 
a short flight off Luzon, and, after 
looking things over, decided te let go 
on her. They made a run from a low 
altitude, seemingly about 10,000 feet, 
and dropped all three of their big bombs 
at once. One of them hittpé ‘eck, and 
the other two straddled: the’s It was 

a bombardier’s dream: Then some Jap 
sardliite shot the bomber up. It went 
into a scud of cloud, disintegrating. 
Kelly ordered his men out, staying with 
his ship to the last. Apparently he was 
unable to get clear due to the violent 
movement of the crippled plane. 
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FROM THE BLUE 


Each hour of production 
hastens the day when 
America’s fighting planes, 
superior in numbers on 
every front, will strike like 
bolts from the blue. 


One of the many factors 
which give American planes 
an “edge” in altitude, ma- 
neuverability and reliability 
is the dependable perform- 
ance of Delco explosion- 
resistant fuel pump motors. 
Conforming to latest mili- 
tary requirements, these 
lightweight motors safe- 
guard the flow of fuel in 
starting, transfer and booster 
duty. 


Delco Products is proud to 
serve the aircraft industry 
as a manufacturer of fuel 
pump motors and of other 
aircraft equipment and ord- 
nance material. 


Alp 


PRODUCTS 
DAYTON, OH10 


DELCO MOTORS 


Division of General Motors Corporation 





















Struts for P-38 


(Continued from page 77) 





vide the proper work angle to secure 
the best flow of the welding material. 


FOURTEEN OPERATIONS 
IN A SINGLE SETTING 

The interior diameters are bored on 
a special W. F. & John Barnes Co. ma- 
chine, in which the work is held station- 
ary and the tool head is moved 
hydraulically to feed the boring bar 
through the work. Four different diam- 
eters are bored including the air 
chamber, oil chamber, piston bore and 
lower packing gland recess which is 
later threaded. The cylinder is clamped 
in three places for maximum rigidity, 
and the boring bar is piloted through the 
work by a tail-stock bushing, the bar 
first being passed completely through 
the work before any cutting starts. A 
roughing cut of about j in, is first taken 
and a finishing cut of about Ye in. fol- 
lows. Cutting oil is fed to the tool 
through the boring bar at the rate of 
about 40 gpm. A total of 14 operations 
is performed while the work is held 
in this set-up. Following the boring 
three sets of internal threads are tapped 
for upper and center plug and lower cyl- 


inder sleeve. 


HEAT TREATMENT 
AND ASSEMBLY 

lhe cylinder is now ready for heat 
treatment. This treatment, as with other 
yperations, is controlled with great care 
and precision in order to secure a uni- 
form strength in all cylinders of 180,000 
psi. Two groups of electric furnaces are 
used, one for hardening, the other for 
drying. Both are maintained at the cor- 
rect temperature through use of Leeds 
& Northrup Micromax recording con- 
trollers. Natural gas is used to provide 
the controlled atmosphere and a large 
hood is used while transferring the parts 
from the furnace to the quenching tank, 
to reduce scaling effect. During temper- 
ing the cylinder material is brought to 
a hardness of 39 to 42 Rockwell C., and 
all machining, except rough turning and 
boring and internal threading is done at 
that hardness. 

The surfaces of the cylinder are then 
cleaned by sandblasting following which 
the assembly is Magnaflux inspected. 

[here follows a lathe operation to fin- 
ish the tube facing for length and to 
turn a portion of the cylinder for steady 
rests for grinding and honing. The pis- 
ton recess and packing gland recess are 
then honed following which all threads 
are capped to clean, 

Two plugs are threaded and sweat 
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.. because the man on the boar 


HECKER tool engineers think in terms of the 
man on the machine. They can do this because 
many of the tools, jigs and fixtures they design 
go to work right here in the HECKER plant. 
We're fabricators of airplane parts, as well as 
tool designers and builders. 

This makes the HECKER-designed tool, jig 
or fixture a better producer, wherever 
it goes to work. The bugs are taken out 
while the job is still on paper. That’s 
also why some of the country’s biggest 


aircraft and war-production plants are 
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has his eye on the machine 


using HECKER tooling service for faster results 
from their machines. 

HECKER tools, jigs and fixtures make money 
for us in our plant, on our production. They'll 
do the same for you in your plant. Send your 
problems to A. W. Hecker, 1978 East 66th 
Street, Cleveland, Ohio. 


A-W: 


DESIGNERS AND BUILDERS OF TOOLS, JIGS 
AND FIXTURES - - - FABRICATORS OF AIRCRAFT PARTS 








soldered into the main cylinders. The 
upper plug seals the air chamber, while 
the lower serves as an orifice plate. 
Both are first tinned then screwed into 
place, after which the cylinder adjacent 
to the plug is heated from the outside 
to a temperature sufficient to melt the 
solder and then is allowed to cool. 
The packing gland chamber is then 
ground followed by the grinding of 
three external surfaces to produce speci- 
fied wall thicknesses. After straddle 
milling the three sets of lugs previously 
welded in position in semi-finished con- 
dition, the lug holes and the upper ful- 


crum hole in the cylinder are drilled. 
The radius is then milled on the torque 
link Iug and the external thread on the 
lower end of the tube is ground. The 
principal machining operations are com- 
pleted by finish boring the upper cylin- 
der end for the Welch plug. After 
burring and stamping the serial num- 
ber, the assembly is ready for final in- 
spection. 


INSPECTION ROUTINE 


Frequent inspections are made 
throughout the manufacturing process. 
The inspection has been put on a pro- 
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BAUSCH & LOMB 


y 
1S SAFE, SCIENTIFIC 
GLARE PROTECTION 


If you have worn Bausch & 
Lomb Ray-Ban Sun Glasses for 
sports, shooting, driving—any 
outdoor use—you know how 
comfortable they are on your 
eyes, how they sharpen vision. 
If you have planned to buy 
Ray-Bans this year, you may 
find your dealer ont of stock. 
That is because practically the 
entire Bausch & Lomb produc- 
tion of Ray-Bans—like that of 
binoculars and many special 
optical instruments—is_ re- 
quired by the armed forces. 
Today’s emergency justifies any 
sacrifice you, or we, may be 
called on to make. 


Your Eyesight Specialist supplies 
Ray-Ban lenses on prescription, 

















Miracle in a Quarter- 
Ounce of Glass 


This is an ophthalmic lens, designed and built 
by Bausch & Lomb for the correction of vision. 


Through its use in modern optical science, 
imperfect eyes are no longer a handicap. School 
children, business men, and housewives, go 
about their daily affairs with eyes equipped for 
today’s tasks. Older men and women need have 
no fear of loss of visual efficiency. Modern 
bifocal lenses can restore comfortable youthful 
vision, extend years of useful working time to 
aging eyes. 

So, in addition to its many contributions of 
scientific optical instruments for gunfire con- 
trol, research and industrial production, Bausch 
& Lomb is filling a vital war need. Workers 
with properly fitted glasses make fewer errors 
in work, suffer less fatigue, produce more. 


BAUSCH & LOMB OPTICAL COMPANY 


ROCHESTER, N. Y.... ESTABLISHED 1853 


AN AMERICAN~SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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duction basis without sacrificing the 
necessary precision. For all dimensional 
checks this is accomplished through the 
help of special gages and fixtures which 
eliminate -hand set-ups and make the 
operation semi-automatic. 

Magnaflux equipment of the most 
modern type permits rapid examination 
of the materials themselves to reveal 
cracks and flaws. All welds are subject 
to magnafluxing. A total of eight differ- 
ent magnafluxing examinations are 
made on the cylinder alone in the course 
of its manufatture. All batches of steel 
are submitted to exhaustive metallurgi- 
cal analysis. Each set of parts that is 
heat treated carries a test specimen 
which is then checked for strength and 
hardness as a guarantee that the heat 
treatment is to specification. 

After the final inspection, the outside 
diameter of the#cylinder is cadmium 
plated except the%apper end, which fits 
into the fulcrum recess. The interior 
chambers are cleaned and boxed and 
the nameplates sweated on and the unit 
finally assembled for painting and ship- 


“ping. Beforé. painting, however, the as- 


sembly is filled and tested for leaks and 
run in on hydraulic presses. 

As indicated before, these shock struts 
are of conventional design and of sim- 
plified type. We believe, however, that 
much of the credit for the unfailing per- 
formance and reliability in service must 
go to the limitless care with which they 
are manufactured. 





Propeller Design 


(Continued from page 73) 





under ground and climb conditions. The 
advisability of using cuffs is usually 
determined on trial flights of the initial 
installation. 


FUNCTIONAL TEST FLIGHTS 


On most installations it is desirable 
to conduct functional test flights to 
check general operation, high pitch set- 
tings, feather angles, etc. After such 
tests have been made and the require- 
ments for acceptance have been met, it 
can then be said the propeller design 
has been completed. 

The foregoing is a general discussion 
meant to outline the high points in co- 
ordinating propeller design and installa- 
tion with airplane design. ‘There are 
many additional details, more or less 
minor, which necessarily have been 
omitted, but it is hoped that the im- 
portance of considering the modern pro- 
peller in the early stages, and through- 
out the airplane design, has clearly been 
defined. 
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Photo courtesy of Universal Pictures, who feature. Abbott 
and Costello in their recent production "Keep 'Em Flying” 


AIR-MAZE AIR FILTERS HAVE HELPED TO 
“KEEP EM FLYING’ FOR NEARLY 16 YEARS! 


Hundreds of planes similar to Jinx Roberts’ “Barnstormer,” 

” shown above, offer silent testimony to the important pioneer- 

ly ing work of Air:Maze engineers in making aircraft engines 
:more dependable and: more durable. 


ial 

Continuously, since 1926, Air-Maze has worked closely with 
aviation engineers in developing positive air filter protection 
against destructive dust and grit. As engine speeds increased 
. and tolerances decreased, the need for the scientific and precise 
" efficiency of AIR-MAZE Air Filters became generally recog-" 
h nized. Today, Air-Maze is standard equipment on many aircraft 
‘. ...and fully meets the U. S. Army and Navy specifications. 
- The long and specialized experience of Air-Maze engineers 
4 is at yout instant service in solving your air filtering prob- 
lems. Write us now, without obligation. 
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... for Armament work 


HIGHT NU] you con use these 


Abrasive Finishing Machines 


iv DELTA Abrasive Belt Finishing Machine 


When you are confronted with an urgent need for increased production in connection 
with the U. S. armament program—check into the possibilities of these Delta machines. 
Here is a 6” Abrasive Belt Finishing Machine that is heavy and husky enough to do 
any of the dozens of sanding, polishing and finishing operations to be found around the 
average shop, yet which is portable enough to be used just where it is needed. It has 
found wide acceptance for finning, finishing and surfacing metal and plastic parts. 
Every feature has been designed to eliminate disadvantages usually found in 
small belt polishing machines. The frame is heavy and substantial; the ad- gi! 
justments convenient and positive in action; attachments are quickly attached 
or removed; the machine may be used either vertically or 
horizontally, as required. It is completely guard- 
ed, and dust removal may be made efficiently. It 
is completely ball-bearing equipped with 
double-seal bearings, lubricated at the 
factory for life. There is no rubber cover- 
ing required on the drums which elimi- 


natesone source of replacement expense. 
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c DELTA Abrasive Disk Finishing Machine 


Designed to meet every requirement for accurate finishing, this Delta Abrasive Disk Finishing Machine is 
a high-grade tool for high grade work. From its completely machined, true-running 12” disk to its large 
surface table and the husky spindle of the belt-drive machine, carried on seif-sealed ball bearings, it is 
designed for long life, low power consumption and accurate, dependable results. 
Made on two models; one a direct-drive unit employing either a /% H.P. or a % H.P. ball-bearing motor. 
The disk in this unit fits directly onto the end of the motor 
shaft, making the machine completely self-contained. 
The other model is a belt-drive unit, which makes it 
possible to use any motor available, to use motors 
built for odd frequencies or voltages and to vary the 
speed to suit individual operations. 
Dust collector available, making machine 
adaptable for use in locations where dust 
is objectionable. 
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CATALOG Jey 222.6 


No. 1426—Abrasive Disk —— = ee ee ee oe oe 
Finishing Machine 














giving full details and prices on Delta Abra- 
sive Finishing Machines—and also showing 
full line of Delta drill presses, grinders, band 
saws, and other Delta low-cost machine tools. 


PRODUCTION 
TOOLS 

THE DELTA MFG. CO. 

635-D E. Vienna Ave., Milwaukee, Wis. 


Please send me Catalog giving full details and prices on Delta 


Abrasive Finishing Machines, and your full line of low cost machine tools : 
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Design Charts 


(Continued from page 82) 





If a wall thickness other than 0.103 in. 
is used, the margin of safety or the 
stress ratio may be obtained in the same 
manner as was done above in the case 
when Fig. 3 was used. 

It will be noted that at the ‘bottom of 
Figs. 3 and 4 there is an additional 
family of three curves for aluminum al- 
loy tubes. The upper curve is for 24ST 
either stretched or unstretched. The 
intermediate curve is for stretched 
17ST, and the lower curve is for un- 
stretched 17ST. Suitable curves could 
be similarly drawn up for other mate- 
rials if modulus of rupture curves were 
available. 

In the preparation of these curves, 
Fig. 1 was enlarged several times and 
the values carefully measured. All of 
the computations were carried out on a 
calculating machine and a large num- 
ber of points were calculated for each 
curve. Raymond L. Quigley, an engi- 
neering student at Curtiss-Wright 
Technical Institute carried out most of 
the calculations and plotting of the 
curves for Figs. 2, 3, and 4. These were 
plotted on charts 14x22 in. then re- 
duced. The accuracy of the results ob- 
tained is comparable to that of the 
customary procedure. A higher degree 
of accuracy may be achieved over the 
customary procedure when slide rule is 
used, because of the fact that fewer 
operations are involved and these do not 
include a relatively small difference be- 
tween two numbers, such as is obtained 
in computing the section modulus of 
thin walled tubes. 

There has been a growing trend away 
from the use of fractional parts of an 
inch in the aircraft industry. With all 
of our computations done in decimals, 
and with all accurate measurements in 
the shop similarly made in decimals, the 
fraction has little to recommend it. The 
curves of Figs. 3 and 4 are based on 
ratios instead of on standard sizes. 
They hold equally well for a tube the 
size of a hypodermic needle or one the 
size of a smoke stack. The writer hopes 
that they will aid in discouraging the 
needless use of fractional dimensions 
which are frequently used just because 
certain tables of sectional properties are 
available. When tubular parts are ma- 
chined inside and out and when weight 
saving is of paramount importance as 
it is in aircraft work, the logical thing is 
to make tubular members the size neces- 
sary to meet the stress requirements. 
Whether or not this size is listed in a 
handbook is of small importance. 

The fact that these charts obviate the 
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necessity of computing the _ section 
modulus and fiber stress should not con- 
cern us. These are of little interest ex- 
cept as a means to an end. Good 
precedent has been established for this 
procedure in the common use of column 
charts. We are essentially interested in 
finding, accurately and promptly, the 
minimum size of members necessary to 
meet the structural requirements. This 
can be accomplished by means of Figs. 
3 and 4. 





Cleaning Alclad 


(Continued from page 85) 





welds, others required that the pieces 
be welded within a few minutes or few 
hours of the cleaning process. In mass 
production such critical methods are 
unsatisfactory because some production 
parts require 4 to 12 hours to assembly 
after cleaning for spotwelding. 


CONSISTENT RESULTS ASSURED 


The method of cleaning finally adopted 
permits the parts to be welded at any- 
time within three days after the clean- 


ing operation, and also gives consistent 
results as far as weld strengths are con- 
cerned. The details of operation are as 
follows: 

(a) Oil, identification marks, and 
other foreign substances are removed 
by immersing the parts in an aluminum 
cleaner, such as Navy Spec. C-67B, at 
190 deg. F. or higher for approximately 
five minutes. In case the parts are 
heavily coated with oil or grease, such 
as used in punch press operations, a 
trichlorethylene degreaser is used. 

(b) If aluminum cleaner is used, 
parts are thoroughly rinsed in cold run- 
ning water. 

(c) Parts are dipped for about one 
minute in a 20 percent by volume nitric 
acid solution. 

(d) Parts are thoroughly rinsed in 
cold running water. 

(e) Parts are dipped for 45 sec. in a 
6 oz. per gal solution of Oakite No. 30 
at 200 deg. F. 

(f) Parts are thoroughly rinsed in 
cold running water. 

(g) Parts are dipped for about one 
minute in nitric acid as in (c). 

(h) Parts are thoroughly rinsed in 
cold running water. 

(i) Excess water is removed from 
parts by blowing with clean compressed 
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Starrett Tools in the hands of skilled American craftsmen are helping to 
create the decisive margin of superiority that will soon spell VICTORY. 
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air and where necessary are wiped with 
a chamois. 

(j) After drying, parts are assembled 
for spotwelding which may be done any- 
time within three days with assurance 
of consistent welds. 

Present production capacity is ex- 
pected to be tripled or quadrupled with 
the installation of new stainless steel 
tanks of large capacity. Overhead hoists 
for handling the parts will be equipped 
with automatic timing devices to insure 
accurate control of the process. 

Even though this new method for 
cleaning Alclad has been an important 





factor in Fleetwings’ fabrication pro- 
gress, constant research continues under - 
way to assure additional improvements. 





Strength Analysis 
(Continued from page 99) 





2 7371=14742 lb. Since this load is 
greater than the load which can be ap- 
plied to the joint without.exceeding the 
allowable load on both sections A-A and 
B-B, it can be seen that section C-C is 

























SC FURNACES ARE PLAYING THEIR PART IN HARDENING 
AND DRAWING WRIGHT “CYCLONE” AIRCRAFT ENGINES 
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@ Eighty-four different parts for the famous Wright 
Cyclone Engine are hardened in this Surface Combus- 
tion Radiant Tube Continuous Furnace. These parts vary 
in weight from 47 pounds to % ounce and in size from 
crankshafts, master rods, and cam rings all the way 
down to 4” studs, screws, and nits. 

The parts are loaded on trays and charged into the 
furnace through a side door and are then moved through 
the furnace by a pusher mechanism. Larger parts are hand 
quenched in a press while smaller parts are quenched 
automatically. After quenching the parts are drawn in 
a Surface Combustion batch type convection furnace. 

The experience of Surface Combustion engineers is 
available aes helping with your heat treating problems. 


COMBUSTION TOLEDO, OHIO 


SURFACE 











the least stressed of the three sections. 

An inspection of all of the results 
obtained in the preceding computations 
indicates that the total shearing strength 
of the rivets is less than total bearing 
strength and also less than the total ten- 
sile strength of the .081 plates. The 
tensile strength of the splice plates can 
be determined in a manner similar to 
that used in the analysis of the abutting 
plates. However, it is assumed for this 
joint, that the strength of the two .040 
plates at all sections is satisfactory. The 
only remaining factor to be considered 
is the tear-out strength of the various 
plates making up the joint. If an edge 
distance of two diameters is maintained 
on all rivets in the driving process, it 
can safely be assumed that the joint will 
not fail in this manner. Consequently, 
it can be concluded that in this particu- 
lar example the strength of the joint is 
determined by the total shear strength 
of the rivets, that is, shearing of the 
rivets is the critical condition. 





Side Slips 


(Continued from page 147) 





the student, in the rear seat, generally 
survived. To this unique character- 
istic we can credit the continuing exist- 
ence of many of our most prominent 
executives and pilots. 

It was hard to see through the yel- 
lowed and cracked windshield; the cloth 
cover of wings and fuselage was oil 
soaked; half of the spokes were out of 
the wheels; the wings were a forest of 
struts, wires and skids; the cowling had 
more patches than original metal; moss 
grew on the tail surfaces. 

Ah, gentlemen, they were fearfully 
and wonderfully made, and they flew 
until rust, and termites, and corrosion, 
and the elements had grounded them 
once and for all. We fear their day 
is done, and so we say hail and fare- 
well, Jenny,—you were a good grand- 
mother of the amazing aviation of 
today. 


>» ACCORDING TO THE “DEFENSE HIGH- 
way Act”, passed by Congress, flight 
strips for aircraft from 300 to 800 feet 
wide and 800 to 8000 feet long are ex- 
pected to be built alongside of selected 
junctions of highways. As the Act re- 
fers to them as “flight strips’ we’re 
wondering if it was sponsored by Gypsy 
Rose Lee or any of the other burlesque 
queens. -Or—possibly the sponsor was 
the young lady in California who re- 
cently achieved some publicity from her 
habit of sun bathing while soloing her 
plane. 
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Business is definitely not as usual at the 
Ryan School of Aeronautics. The entire 
facilities of the school for pilot training, 
have been turned over to the Army Air 
Corps. For the duration, only Army avia- 
tion cadets will be trained. ~ 


; =; TWO MILLION MORE MAY FLY 


om po 


NOW! The War Department has made two million more 
young men eligible for Air Corps Cadet Training. Col- 
lege training no longer necessary: simplified examinations 
---even married men with no dependents may join. If 
you are between 18 and 26, your application will be 
accepted now at the nearest U. S. Army Recruiting office. 
Become a flying officer in the Army Air Corps. Uncle 
Sam needs you. 


CONTRACTORS TO VU. S. ARMY AIR CORPS 
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The 200-inch telescope of Mt. Palomar Observatory is accurately held on its objective throughout the long period of photographic 
exposure (often 7 hours or more) by a specially-designed Electronic Power Supply incorporating frequency synchronization. 


@ POWER SUPPLIES for aircraft instruments! Radio equipment! 
Fluorescent lighting systems! Power Supplies for synchronizing two or more 
electrical units! Power Supplies for controlling a telescope weighing 1,000,000 


pounds...or a tiny flight instrument of but a fraction of an ounce! Electronic 


designs and builds ’em all! And Electronic engineers particularly welcome 


“extra special stumpers’”’ to challenge their resourcefulness. They'd be glad to 
lend a hand on YOUR problems. Just “PX” them to: Aircraft Division, 


Evecrronic Lasoratories, Inc., Indianapolis, Indiana. 


POWER SUPPLIES some" BLBOTRONIC 
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Escher Wyss Propeller 
(Continued from page 101) 





of high centrifugal forces, for the con- 
trollable mechanism and the governor 


Wyss 


apparatus of the new Escher 
variable-pitch propeller. 


DESCRIPTION OF THE PROPELLER 


The Escher Wyss variable-pitch pro- 
peller* is operated purely hydraulically 
and permits, in principle, the execution 
of the maneuvers mentioned above and 
this with a small number of simple and 
sturdy parts. The entire mechanism 
consists of the actual control hub, the 
engine-driven governor and o:] pressure 
generating unit, the latter two combined 
in a single casing, as well as the con- 
duits leading from the governor to the 
propeller shaft. 

In its design the pitch-control mech- 
anism strongly resembles our thor- 
oughly proven Kaplan turbines and 
screw pumps as well as our variable- 
pitch ship propeller types. As in their 
case, the pitch-changing forces in both 
directions, i.e. for high or low pitch 
setting, are generated by positive oil 
pressure. The only source of pressure 
oil supply is the engine oil. The utiliza- 
tion of mass centrifugal forces for 
turning the blades has deliberately been 
refrained from. For propellers with a 
wide range of pitch adjustment and the 
speed and reliability they require in 
the blade angle change, only such ad- 
justment methods are admittedly eligible 
as can be controlled from the exterior 
in every case, since blade positions must 
be passed through in which the forces 
tending to cause the blades to go into 
low pitch are very small or eliminated 
altogether due to the centrifugal forces. 

An important new element in the 
control hub is the ingenious automatic 
locking device for all blades which is 
built into the control cylinder. Should 
the oil pressure fall below a determined 
value owing to damage to the oil supply 
system or also to deliberate release by 
the pilot, the locking apparatus instan- 
taneously and in any position prevents 
any further axial motion of the control 
cylinder built into the hub and, thus, of 
the propeller blades. 

The propeller is then ready to operate 
in the manner of fixed-pitch types. This 
provides the desired freedom from 
blade hunting around the longitudinal 
blade axis and makes possible in the case 
of even loads, e.g. under cruising con- 
ditions, an automatic relief of the oil 
and servo-motor systems and a corre- 
sponding economy in energy. The lock- 
ing device operates so accurately and 
instantaneously that it responds also to 


AVIATION, April, 1942 


the slightest load variations. When the 
propeller is employed as a brake pro- 
ducing negative thrust, such a safety 
device, which simultaneously prevents 
the blades from inadvertently returning 
to negative pitch settings, is highly im- 
portant. . 

In- a certain normal pitch range, 
which can be adjusted to take care of 
individual requirements, the Escher 
Wyss propeller operates as a constant- 


_ speed propeller. The pitch limit of this 


range which is automatically controlled 
by the governor can be passed only by 
deliberate action on the part of the 
pilot. As a result, the blades are set at 
the brake or feathering positions only 
when they are fully under control of the 
pilot. If not required, the extreme po- 
sitions of the present type can be elimi- 
nated altogether by suitable adjustments 
to the control cylinder, whereupon the 
propeller operates as a normal, modern 
constant-speed unit. 

The one-piece hub casing (see AvI- 
ATION Sketchbook, p. 115) forms the 
blade-mounting structure and encloses 
and protects all the remaining moving 
parts. On a central, hollow guide tube 
which offers the possibility of firing 
through the hub—a fixed piston is 
mounted. Above the piston and guide 
tube is attached the actual control cylin- 
der. This cylinder is displaced along the 
guide tube by the boosted oil supplied 
and automatically controlled by the 
constant-speed governor pump; _ it 
reaches either face of the piston through 
corresponding bores in the central guide 
tube. At its forward end the control 
cylinder carries a ring with articulated 
connecting rods which transmit the 
pitch-adjusting forces to the blade 
sockets and thus cause the axial rotation 
of the blades. The simple construction 
employing connecting rods for the 
transmission of the forces gives a con- 
nection which operates without play for 
practically unlimited periods. The con- 
necting rod principle has always been 
found to be a safe, simple and easy solu- 
tion of the problem also in the other 
machines produced by Escher Wyss 
(turbines, pumps and blowers). 

The entire locking mechanism is at- 
tached to the fixed piston in the interior 
of the hub and completely submerged in 
oil. Before the pressure oil reaches one 
or the other face of the piston it oper- 
ates small spring-loaded auxiliary pis- 
tons whose motion actuates locking 
parts which can mesh with correspond- 
ing parts in the interior of the control 
cylinder. When the pressure oil ar- 
rives it first releases the spring loaded 
locking devices between piston and cyl- 
inder ; only then can it flow into the lines 
leading to the forward or the rear 
chamber of the control cylinder and 
axially displace the cylinder. The en- 
tire apparatus is automatically operated 


by the governor oil but can be switched 
over to manual operation by the pilot 
at any time. 

Although the Escher Wyss hub con- 
tains this additional apparatus which is 
not featured in current types of propel- 
ler, its exterior shape is not clumsy or 
bulky. Special care has been taken to 
provide facilities for the easy assembly - 
and removal of the individual parts. The 
blades are readily screwed in or out 
from the outside without necessitating 
the dismantling of the controllable 
mechanism located in the center. On 
the other hand, the pitch-adjustment and 
locking apparatus may be taken out of 
the hub and replaced after the removal 
of the hub front inspection plate. This 
special feature of the Escher Wyss 
variable-pitch propeller offers consider- 
able advantages in practical operation. 

The propeller is basically designed 
for fitting on flanged or grooved shafts. 
In both cases the main components are 
identical, As a result of the methodical 
development and in spite of the wide 
pitch angle range the weight of the pro- 
peller is remarkably low. (The complete 
three-blade.propeller for 1,000 to 1,200 
hp. weighs about 270 lb.: the complete 
auxiliary unit about 9.5 lb.) In the 
event of engine failure, or on the 
ground, the pitch angle can be adjusted 
by means of a small hand pump or by 
compressed air. 

A special testing plant has been de- 
veloped to permit of the stresses, which 
occur during flying under the most 
widely differing conditions, being ex- 
actly studied and measured and _ their 
influence on the various parts deter- 
mined. The accompanying illustrations 
Figs. 5-9 give an idea of some of the 
preliminary development work. 

For load tests on the hub, a measur- 
ing frame is used. At the three corners 
of the sturdy frame, freely movable hy- 
draulic cylinders are supported, the pis- 
ton rods of which are screwed into the 
hub under test in exactly the same man- 
ner as the blades of the propeller. By 
pumping oil under pressure into the 
hydraulic cylinders arranged in the cor- 
ners of this frame, stresses correspond- 
ing to the centrifugal forces are exerted 
on the blades. For test purposes same 
can be increased manifold. The hy- 
draulic loading cylinder and the rods 
are designed in such a manner that the 
adjusting mechanism in the hub also 
can be operated and tested under load. 
This check of the hub body primarily 
relates to measurements of the stresses 
occurring in the various parts of the 
casing. Figures 8 and 9 show calcula- 
tion results and stress measurements 
carried out by means of tensometers on 
a test hub. The stresses on the hub cas- 
ing are as uniform as possible, being 
ascertained with tue aid of a soap-skin 
model (Fig. 5). The supporting sur- 
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Crescent offers a com- 
plete line of wire and 
cable designed to meet 
the aircraft industry’s 
most exacting require- 
ments... built to 
the same standards of 
precision and quality 
which made Crescent 
the biggest independ- 
ent manufacturer of 
replacement wiring 
for the automotive 
industry. 
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faces of the blade thrust bearings are 
represented by wire rings between 
which the soap-skin hangs. 

Apart from such _ static testing 
methods, overspeed tests can also be 
carried out in a special pit. With the aid 
of a small steam turbine, the hub can 
be rotated at high speed. In place of 
blades, steel stumps are screwed into 
the blade holders, the centrifugal force 
ot which corresponds to that of the rela- 
tive propeller blades. In this manner, 
the power required for such overspeed 
tests can be considerably reduced. For 
normal shop tests special test beds have 
been installed on which the propeller 
can be operated together with motor 
drive and governor under conditions 
approximating service operation. 

Following the completion of this ex- 
haustive test program, the Escher Wyss 
propeller has been adopted by the Swiss 
Air Force and is now produced in series 
for installation on fighter planes. 





(1) Attention has been drawn to the great im- 
portance of all these possibilities, of which hardly 
any are yet exploited in practice, by: 


Pi nes “Probleme des Flugzeugantriebes in 


egenwart und Zukunft.’ (Present and future 
oe ‘7 of airplane propulsion), Schweiz. Bauzei- 
tung, Vol. 112, No. 1 1938, Page 1 and “Verstell- 
propeller,” Special number published on the 
occasion of the Centenary of the S.I.A., Swiss 
Federal School of Technology 1937, Page 161, 
further “Constant speed-Lu eee os Flug- 
Wehr und -Technik No. 1 and 2, 1939 

(2) C. KELLER:—“The Escher Wyss Vari- 
able-pitch Airscrew’’ Escher Wyss News No. 
4/1938, in 75, or in Flug-Wehr und -Technik, 
Volume 1 3, February 1939. ‘‘The Escher 


Wyss wide-range C. P. Airscrew” “INTERAVIA” 


Supplement to No. 717-718 dated 15. 7.40 





Synthetic Resins 
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majority of failures were observed not 
in the wood itself, but in the joints. 

Exposure tests conducted by Brouse, 
at the Forest Products Laboratories, 
have demonstrated that joint failures 
with animal, vegetable and casein glues 
could be attributed primarily to a chem- 
ical hydrolysis of the glue, a decomposi- 
tion of parasitic micro-organisms, or a 
mechanical failure due to stresses de- 
veloped in the wood, the latter being 
particularly serious if the glue is in a 
softened condition. 

It had already been demonstrated that 
certain resin adhesives could resist 
water at elevated temperatures indefin- 
itely, and were completely immune to 
the destructive micro-organisms. At the 
same time, they resisted chemical hy- 
drolysis, and were much stronger than 
the common glues. 

However, these resin adhesives were 
used in hot presses at temperatures be- 
tween about 250 deg. and 325 deg. F. 
and it was clearly impractical to hot- 
press as assembled wing panel. The 








a compound 

bent 180° around a 
3%" bar while at 
—50° F. No cracking 
or checking. 


Right from the ice-box 
come the cold facts 
about AMERIPOL* 


A big producer of aircraft acces- 
sories found that the V-pack- 
ings being used developed leaks 
because of cracking and check- 
ing in the sub-zero tempera- 
tures of high altitudes. Hear- 
ing of this difficulty, Miller 
submitted samples of Ameripol 
oil packings and oil seals for 
hydraulic systems and had 
them put to the test in that 
company’s own laboratory. 


This was the test: Cycling 
the packings under operating 
conditions at room tempera- 
ture, at -50° F., at 158° F. At 
the end of each cycling, static 
tests were performed at pres- 
sures from zero to 2500 Ibs. 
per square inch. 


This was the result: At no 
time was there a trace of leak- 
age. Ameripol got the job. 


If you need a material that 
not only retains its flexibility 
at -50° F., but also offers low 
oil absorption, extreme resist- 
ance to abrasion and heat, is 
non-corrosive to metals, and 
gives long service life, then 
Ameripol’s your answer. 
Miller’s technical staff and 
facilities are at your service. 
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General Tires have 


"BARNED THEIR WINGS” 

















To the manufacturer with one of the longest records 
of practical experience in building aviation tires... 
To the manufacturer who originated, developed 
and patented the streamline, smooth contour prin- 
ciple, out of which the modern airplane tire has 
come...To the manufacturer who served our 
armed forces long before the war... American 
Aviation now turns for tires equal to the tremen- 
dously increased strain of modern-day take-offs 
and landings. All-out for war and all-out for safety, 
General is demonstrating daily that it has what it 


takes to meet the vital demands of wartime aviation. 


See your Fixed Base Operator, or write, 


THE GENERAL TIRE & RUBBER CO., AVIATION DIVISION, 
Akron, Ohio 
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KNOWN AROUND THE WORLD FOR QUALITY AND SAFETY 
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need for a cold setting resin adhesive 
became apparent. 


COLD SETTING ADHESIVE 
DEVELOPMENTS 

After some three years of intensive 
work through the vinyl and butecite 
resins in the thermoplastic class and the 
urea and phenol formaldehyde resins 
in the thermosetting class, two formula- 
tions based on a phenolic resin of high 
molecular ratio were evolved at the 
Bellanca Aircraft Corporation. 

The trail of research led back to the 
elementary mechanics of gluing, and to 
the study of the microstructure of wood. 
The problems of non-uniform absorp- 
tion and joint starvation were eventually 
overcome and a satisfactory control was 
established over a delicate chemical re- 
action, with the invaluable help of the 
Catalin Corporation. 

The ideal of the strictly cold-setting 
resin has not yet been achieved. The 
author has tested any number of cold- 
setting preparations, and it may be 
taken as axiomatic that the uniformity 
of the synthetic resin bond is only as 
good as the uniformity of temperature, 
and the dependability of the bond de- 
creases as the temperature is reduced. 

The formulations were therefore de- 
veloped to effect a cure of the resin at 
140 deg. for a length of time compatible 
with production requirements. 

The problem of maintaining a large 
insulated room at a temperature of 140 
deg. involved no special difficulties and 
the humidity was readily controlled to 
maintain stability in the wood at that 
temperature. 

The formulations mentioned have been 
extensively tested and evidence has been 
presented to show that they will pro- 
duce uniform dependable joints of typi- 
cal phenolic resin performance, on any 
of the species of wood commonly used in 
aircraft manufacture, while the mixing, 
handling, spreading and clamping prop- 
erties are almost identical with those of 
casein glue. 

Its use in production has been ap- 
proved by thé Civil Aeronautics 
Authority and the partially completed 
wing shown in the photograph has been 
taken from the production jigs to illus- 
trate the principles described. In addi- 
tion, military airplanes incorporating 
these principles are being constructed 
for the U. S. Air Corps in connection 
with National Defense, but a descrip- 
tion of them is not permitted at this 
time. 


TEST RESULTS 


A long series of comparative tests 
have definitely shown the superiority of 
the low temperature phenolic resin over 
the bonding mediums commonly used in 
airplane assemblies. 

Shearing tests (see Fig. 1) of dry 
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HEAT TREATING EQUIPMENT 
by The Pressed Steel Co. 


A group of Pickling, Dipping and Annealing Baskets. These baskets have a 
wide acceptance because of their high quality and carefully supervised manu- 
facture. Furnished in any size, with perforations to suit your requirements. 


This Annealing and Heat- 
treating Basket is 6 ft. in 
diameter and 6 ft. high. It 
has adjustable shelves 
and sides to specifications. 















Annealing Cover for general in- 


dustrial use. Made of light- 
weight alloy and to any specifi- 
cations. Any size and any shape. 


THE PRESSED STEEL COMPANY 


PRESSED STEEL 


COMPANY PRODUCTS 
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PACKARD AIRCRAFT 
ABLE 


Every step in the manufacture of Packard 
aircraft cable is carefully controlled, to 
maintain absolute uniformity. Packard 


cable is always dependable. 


PACKARD ELECTRIC DIVISION 


General Motors Corporation, Warren, Ohio 











joints in the soft woods, such as spruce 
and bass, gave no particular advantage 
to the resin, since the casein joints gave 
just as high percentage of wood failure 
with comparable shear strengths. (See 
Figs. 2 and 3.) The superior mechan- 
ical strength of the resin was shown in 
the shear tests of the hardwoods, typi- 
fied by birch and maple, where the aver- 
age shear value was 2,778 lb. per sq. in. 
for the resin as compared to 1,732 Ib. 
per sq. in. for casein glue. The speci- 
mens were of birch and the lowest per- 
centage of wood failure was 80 for the 
resin as compared to five for casein. 

In addition to cold water. immersion, 
a boiling test was arranged consisting 
of a cycle of eight hours in boiling 
water, eight hours in cold water and 
eight hours drying. The cycle was con- 
tinued for 200 hours, after which the 
specimens were manually destroyed. No 
evidence of joint failure could be found. 

Another four foot panel of typical 
wing construction was immersed in a 
tank of boiling water for a day after 
which it was oven baked to develop 
violent shrinkage stresses. Subsequent 
examination showed that the resin bond 
successfully resisted the stresses, while 
similar panels with other adhesives 
completely disintegrated in the boiling 
water after only a few hours’ immersion. 

The test panel shown in the photo- 
graph has been cut loose from its moor- 
ings on the roof after over a year of 
exposure, while duplicate panels with 
other adhesives have long since col- 
lapsed. 

With the rapid growth of both the 
plastics and the airplane industries, it 
is difficult to foretell their exact future 
relationships, but we may safely predict 
that the synthetic resins will increas- 
ingly continue to infiltrate the airplane 
structures and that their use will be 
associated with wood as a reinforcement 
and bonding agent in the new prefabri- 
cated structural materials, and as a rein- 
forcement, binder and surfacer in the 
molded units. 


References 


6 V. E. Clark. Low Density Structural 
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7. Don. Brouse. Exposure tests on Ply- 
wood, Forest Products Lab., Madison, 
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Barrage Balloons 
(Continued from page 157) 





last year, the number of balloon bar- 
rage defences has grown to colossal 
proportions and few important areas 
are now left without balloons. The 
density of spacing has also been in- 
creased almost to the optimum. 

The purpose of the barrage is. not 
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He’s stretching the range 
of a bomber 


@ Every ounce of weight saved in the design and construction of our 
big, high-flying bombers means they can carry just that much more 
fuel, lengthening their bombing range. 

Every ounce of weight saved enables our war birds to pack just that 
much more punch in bombs and fire power, kindling new respect for er. 
them and us in Tokyo, Berlin, Rome. Typical precision-molded parts 

One of the principal reasons Hycar is so widely used in aircraft is 
this vital weight-saving factor. The industry has learned that parts made 
of this All-American synthetic rubber, shown above in coagulated form, 
can produce a saving of 15% to 25% over most other synthetics. And 
with Hycar now being turned into literally millions of individual air- 
craft parts in thousands of separate sizes and designs the significance 
of this saving becomes apparent. 

But Hycar is contributing more than its light weight to America’s 
might in the air. Extreme resistance to gasoline and oil, to abrasion in the 
presence of oil, and the ability to be molded to precise dimensions— 
these too are Hycar properties of major value in aircraft construction. Refueling hose 

Ask your rubber products suppliers for samples made with Hycar. 
And remind them that our technical staff is ready now to work with 
them in the solution of your problems. 








CHEMICAL 
COMPANY 
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Oight. WHERE SIGHT IS VITAL 








Acrotorque Wipers Assure Visibility, Through Rain, Sleet and Snow 


From a single motor unit, the ACROTORQUE All-Weather 
Windshield Wiper effectively clears one, two, three or more wind- 
shield sections of flat or curved glass) ACROTORQUE is the 
wiper now flying with the U.S. Army and Navy... proved in 
actual flying hours by U.S. Transport Lines from coast to coast. 


THE ACROTORQUE COMPANY 


4815 LEXINGTON AVENUE, CLEVELAND, OHIO 
5658 WILSHIRE BLVD., LOS ANGELES, CAL. 


—_ > | 
ACROTORQGE isn smezicns nincrar 
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essentially to .bring enemy aircraft 
down, but rather to force them to fly 
above 5,000 ft. where anti-aircraft or 
fighter defences can deal with them. In 
particular, the deadly dive-bombing of 
local objectives is rendered impossible, 
and only the relatively inaccurate high- 
altitude bombing can be used. 

Fear of flying into cables has also 
caused the enemy to take drastic epre- 
cautions with its aircraft, which are 
sometimes fitted with devices such as 
the fender form, designed to protect 
them, but which add weight and decrease 
bomb load and speed. 


CONVOY BALLOON BARRAGES 


The most recent application of bal- 
loon defence has been in the installation 
of this apparatus on merchant ships in 
convoy, and it has been most beneficial 
in reducing the number and efficiency of 
dive-bombing attacks on ships. 

Skippers now have so much confi- 
dence in the protection thus afforded 
them, that they are reluctant to sail 
without their “sausage,” and many cases 
have been recorded where Stukas have 
approached a convoy for an attack, but 
have given it up as a bad job on seeing 
the balloons go up. Before these were 
used, large kites were tried, but these 
were proved inferior. The naval type 
balloon is much smaller than the land 
type, having capacity of only 2,300 cu. ft. 
and mounting, instead of the bulbous 
stabilizing fins which are usually seen, 
four thin “shark’s fin” stabilizers stayed 
by bracing wires. 


BALLOON LOSSES LIGHT 


Neither with the naval nor land-based 
type of balloon is there much wastage by 
direct attack from enemy aircraft. It 
is far too risky for the pilots concerned. 
By attacking the ballooons they auto- 
matically give their altitude to the anti- 
aircraft batteries which are only too 
glad to get the opportunity of an accu- 
rately-ranged target. Moreover, as one 
balloon goes down, another immedi- 
ately ascends in its place, and manu- 
facture and production is so well in hand 
that it can easily keep pace with losses 
through all causes. Greatest losses 
are incurred by damage from shell frag- 
ments of our own gunfire and, of course, 
lightning sometimes ignites balloons. 
High winds occasionally tear them from 
their moorings and they then drift across 
country and sea, or end their journey 
on a mountain side. 

However, from all causes balloon 
wastage is comparatively light. There is 
a complete turnover of new gas bags 
every few months. Continuous main- 
tenance is, of course, carried out on the 
site, and the fabric is periodically ex- 
amined for tears and leaks which affect 
buoyancy, and these are repaired. 

The barrage personnel was originally 


AVIATION, April, 1942 





DARNELL 


CASTERS & WHEELS 


KEEP THEM ROLLIN 


el 


Darnell Custers, Wheels 
Speed Up Production in 
the AVIATION Industry 


Every type of caster and wheel 
used in the Aviation Industry 
fully described in this 192-page 
Darnell Manual. Write today. 


DARNELL CORP.,LTD., tonc Beach, catir. 


36 NM. CLINTON, CHICAGO e 60 WALKER ST., NEW YORK 





WORLD LEADERSHIP 


Wilco Electrical Contacts 
and Thermostatic Bi-Metals 


* Just as Wilco research produced Electrical Contacts 
and Thermostatic Bi-metals which were chosen on the 
basis of their matchless performance and absolute de- 
pendability for use in practically every peace-time indus- 
trial device—so now these highly developed materials are 
being used for war purposes. 


* Wilco Electrical Contacts are performing with outstand- 
ing success in aircraft, tank, gun and ship applications. 


* Wilco Thermometals (thermostatic bi-metals) are be- 
ing used with equal success in various instruments for the 


Army and Navy. 


218 


* Fast growing, too, are the uses for Wilco Powder Metal 
Contacts in higher frequency applications above 20 amps. 


Take advantage of more than 27 years Wilco experience. 
Without obligation send us your problems for analysis or 
write for a copy of the Wilco Blue Book of Thermometals 
and Electrical Contacts. 


The H. A. WILSON CO. 
105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 


AVIATION, April, 1942 








Worthington 
AIRFIELD 
“Grass Blitzer” 


Solves your problem of 
developing and maintaining 
proper turf — faster, more 

efficiently 


* 


Frequent, regular cutting is necessary to develop thick, 
dense turf. Thick, dense turf accomplishes the follow- 
ing necessary objectives: 


1 Keeps down dust which is a cause of too frequent 
* motor tear-downs and parts replacements. 


2 Helps eliminate hazards of loose stone, aggregate, 
* gravel, etc., injuring propellers during motor rev- 
ups, take-offs and landings. 


3 Absorbs rainfall, preventing muddy areas and the 
* danger of serious skids. 


A, Helps eliminate wheel marks which can be photo- 
* graphed from as high as 30,000 feet. 


At 20 m.p.h. the Worthington Airfield “Grass Blitzer” 
cuts 46 acres per hour or 368 acres per 8-hour day — 
the largest capacity mowing machine ever developed. 
This high cutting speed enables the “Grass Blitzer” to 
keep out of the way of plane traffic. (A short-wave 
radio receiver is available to enable the field control 
officer to direct its movements and eliminate the 
danger of collision.) 

Maintenance of Dispersion Fields is simplified by 
the “Grass Blitzer” Transport Trailer which enables 
the tractor element to haul the cutting units for im- 
mediate use when and where needed at highway speeds 
in excess of 30 m.p.h., eliminating the necessity of 
mowing equipment for each individual Airfield sur- 
rounding a Main Base. 

Before purchasing old-style equipment it will pay 
you to investigate thoroughly the new Worthington 
Airfield “Grass Blitzer.” 


Tear out and mail this coupon, today, for 
handsome, illustrated catalog —‘‘The 


Worthington Airfield ‘Grass Blitzer’ — A 


Study of Airfield Turf Area Grass Cutting > => > D> D> 


and Maintenance Problems." 


WORTHINGTON MOWER COMPANY — 


MAIN OFFICE: STROUDSBURG, PA. + SALES AGENCIES: ALL PRINCIPAL CITIES 
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COUPON 


WORTHINGTON MOWER COMPANY 
DEPT. A/A + STROUDSBURG, PA. 


Please send catalog giving details and specifications of the Worthington 
Airfield ‘‘Grass Blitzer.’’ 


NAME See iesliiiensinadhil 





ADDRESS ee aS 3s 





CITY 
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Hor CURTIS 


AIR CYLINDERS 


Speed High-Production Finishing 
of Die Castings 
























_ to an ingenious application of several Curtis Air 
Cylinders, the automatic copper and nickel plating equipment 
of the Gerity-Adrian Manufacturing Corporation can now 
handle 270 racks of work per hour through five separate units. 

Curtis Air Cylinders provide automatic transfer of work 
racks between the cleaning, plating, and rinsing units of the 
installation, which was installed by Crown Rheostat and 
Supply Company, Chicago. Each transfer unit is controlled 
by two Curtis Air Cylinders, one operating the lift mechanism 
vertically and the other operating the horizontal or transverse 
motion of the frame. 

The installation eliminates lengthy drive shafts, affords any 
desired time cycle for the various steps in the transfer, and 
allows rearrangement of the entire sequence of operations at 
will. It greatly simplifies previous arrangements and has 
materially speeded up the production of finishing huge volumes 
of die castings. 

Curtis Air Cylinders will perform almost any pushing, pull- 
ing, or lifting operation. They cannot be damaged by over- 
loading and are immune from abuse. They provide excep- 
tionally. accurate control; easily operated by unskilled labor. 

Hundreds of industrial plants are saving time and money, 
speeding up production, with Curtis Air Cylinders. Write for 
free booklet, ‘‘How Air Is Being Used in Your Industry,"’ and 
full information 
on Curtis air oper- 







d ; | Curtis Prgumatic Macuinery Division 
ated equipment. jor Curtis Manuracrurinc Company 
| 1957 Kienlen Avenue, St. Louis, Mo. 
| Please send me your free booklet ‘‘How Air Is Being 
Used in Your Industry’’ and further details concern- 
| ing Curtis Air Hoists. 
RS preneee Souwneee squab eels bhenshe aie 
At. LOUIS - NEW YORK PE icstetiwesenwveetieed WINE uceiaduniniaekd vere’ 
CHICAGO . PORTLAND : 
SAN FRANCISCO Ne Danae bee Spilia bao 6 << Mile Ais db eile Bh dp at 
Geeta 6 ied cedoatteoetuaabenaaees Rises ar casks aa : 





entirely male, but recently women crews 
have been introduced and are proving 
more than capable of fulfilling the neces- 
sary duties. They undergo a course of 
training in the method of manufacture, 
maintenance and repair of the balloons, 
and in the operation of the winches, 
also the driving of the trucks. Some 
crews are now 100 percent W.A.A.F.— 
just another example of how women are 
being employed in ever greater numbers 
in Britain’s war effort. 





Patent Review 
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Airplane Wing. No. 2,275,038. John 
C. Whitesell, Norristown, Pa., et al., as- 
signors to Edward G. Budd Manufactur- 
ing Company.—An airfoil made up of cor- 
rugated members of certain dimensions, 
with uniform pitch and amplitude, the 
members including a flange, the flanges 
lying in a plane, with corrugated hat- 
shaped intermediate section of differing 
pitch, the flanges of which are spotwelded 
to those of the first-named section. 


Control Airfoil. No. 2,272,439. Paul E. 
Hovgard, Kenmore, N. Y., assignor to 
Curtiss-Wright Corporation.—A control 
airfoil assembly comprising a forward sta- 
bilizer terminating in a trailing edge hav- 
ing a material thickness, and a hinged con- 
trol airfoil having an arcuate leading edge 
portion close to the _ stabilizer trailing 
edge surfaces. The arc of the leading 
edge extends outside of a continuation of 
the stabilizer trailing edge profile, whereby 
the forward portion of the control airfoil 
is thicker than the stabilizer trailing edge. 
The control airfoil has a straight surface 
profile tangent to the leading edge portion 
of its trailing edge. 


Aircraft Sustaining Rotor Blade. Paul 
H. Standley, Huntingdon Valley, and 
Agnew E. Larsen, Jenkintown, Pa., as- 
signors to Autogiro Company of America.— 
A blade for an aircraft sustaining rotor; 
its primary longitudinal structural ele- 
ment is a step-tapered elliptical spar with 
substantially uniformly tapered blade plan 
form throughout at least a major part of 
the blade length. 


Helicopter Airship. No. 2,273,303. 
George R. Waldron, Tujunga, Calif.—Com- 
prises a fuselage with a pair of rotating 
shafts extending upward, with adjustable 
pitch blades, the shafts being of differing 
lengths, through which power operates the 
blades. 


Airplane. No. 2,272,522. Jacob Hojnow- 
ski, Nekoosa, Wis.— Features a retractable 
landing gear incorporating certain features 
so that the wings form a bracing element 
for the wheels in operating position. 


Landing Gear. No. 2,272,699. John N. 
Gladden, Burbank, Calif.—Assignor to Ben- 
dix Aviation Corporation. 


Aircraft Flight Control. No. 2,271,531. 
Edward E. Minor, Baltimore, Md., assignor 
to Glenn Martin Company.—A casing con- 
taining an electrolytic fluid, having first 
and second electrodes mounted in lower and 
upper portions respectively; a compass dial 
rotatively mounted and extending between 
these electrodes, the compass dial compris- 
ing lower and upper sheets of current con- 
ductive and insulating materials with a 
third electrode on this sheet of conductive 
material. 


Duples Ajileron Control. No. 2,271,763. 
Harlan D. Fowler,«San Diego, Calif.—An 
airfoil including a cambered wing of a main 
portion and a trailing portion with rear- 
wardly extensible flap adapted to be faired 
under the trailing portion. The flap in- 
cluded a nose slat at its leading edge 
which can be operated to open and close a 
slot, and there is a mechanical means for 
controlling the nose slat when flap is 
either retracted, partially or fully extended. 
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ES, 10 miles above Miami, 

and we mean straight up, 
it’s colder than at the same al- 
titude over the North Pole. It 
may be 50 degrees colder, and 
that’s no military secret. 


This condition and similar ones 
impose problemson our military 
aircraft and personnel-—and 
their solution is the immediate 
concern of AiResearch. 


Military operations at plus 
30,000 feet are already at hand 
and flight upward to 50,000 
feet is a future certainty. The 
unique research laboratory at 
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AiResearch, in which acute con- 


- ditions of temperature and pres- 


sure are simulated, helps give 
our military airplanes their su- 
periority. We are already busy 
solving the problems of future 
stratosphere flight. 


The “air-conditioning” of en- 


TO THE END THAT AMERICAN AIRCRAFT WILL FLY EVER HIGHER, FASTER AND FARTHER 


gines and cabins, whether creat- 
ing a comfort zone for passen- 
gers or cramming tons of pro- 
cessed air into power plants, is 
the responsibility of AiResearch 
engineers. 


AiResearch Manufacturing Co. 
Division of The Garrett Corporation 
Los Angeles Airport, Inglewood, Calif. 





Again MICRO SWITCH 









makes a contribution to the aircraft industry! 


THROTTLE WARNING 
SWITCH BRACKET 











Inset at right shows how the 
spring mounted pin “B" is 
pushed aside by the reset rod. 








The new Micro Switch throttle warning 
switch bracket with the standard Air Corps 
Approved Type 31 Micro Switch offers a 
light weight, easily assembled device for 
closing the warning circuit. Since the 
bracket is considered part of the aircraft, 
no deviation permit is required. 
Retardation of the throttle moves the oper- 
ating lever A downward by cam action. 
This actuates the Air Corps approved 
Micro Switch through the spring sup- 
ported plunger B, thus closing the warn- 
ing circuit. 

If the circuit is to be opened with the 
throttle still retarded, the reset rod C is 
momentarily pushed, manually. This dis- 


places plunger B as shown in dotted lines, 
and permits the Micro Switch to return to 
its open circuit condition. Upon next ad- 
vance of the throttle, the spring carrying B 
returns it to its normal position ready to 
again operate the Micro Switch on next 
throttle retardation. 

Only a small motion of lever A is required 
to operate the switch, and an equally small 
return motion of the leverA resets plunger 
B for the next cycle. Lever A may be over- 
traveled as much as 4” beyond the point 
of switch operation. 

The standard, single assembly may be con- 
veniently ganged in two, three or four unit 
assemblies with operating levers on any 
desired centers. No close alignment is re- 
quired. Reset of any switch or switches 


Vs ar ur 
©}! es New 








that may have been operated is accom- 
plished by the one push control. When 
direct manual operation is not convenient, 
remote cable control can be used. 


A sample of this bracket and Air Corps 
approved switch will be sent on request. 
Examination will demonstrate its light 
weight, simplicity, and adaptability to a 
wide range of mounting methods. The 
same device has been found useful for 
operations other than throttle warning 
control, and Micro Switch engineers are 
ready to cooperate on such applications. 


New catolog No. 70 contains com- 
plete information about the charac- 
teristics, prices, and uses of Micro 
Switches for aircraft and aircraft 
accessories. Write for your copy. 


Copyright 1942 


MICRO (#8; SWITCH 


Boston 
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Maintenance Men 
(Continued from page 155) 





who have been restricted in their flying 
activity, have taken advantage of this 
opportunity to get their planes over- 
hauled at low cost without concern for 
the time element involved. The school 
is therefore able to continue providing 
the students with actual operational ex- 
perience which increases their stature 
for the important jobs they will be 
called upon to do in the nations vital 
commercial operational centers. 

The accompanying photographs and 
captions describe, in part, the methods 
and facilities used in producing main- 
tenance and service men for the Army 
and commercial flying services. 





Airliner Air 
(Continued from page 161) 





Two position damper motor 

Relay to close damper on fan shut- 
down 

Two position steam valves for the 
tempering coil 

Modulating steam valve on the main 
heating coil 

Duct-stat set at 35 deg. F. con- 
trolling the steam valve supply- 
ing the tempering coil 

Reverse acting pressure switch in 
steam main to close down fan in 
event of low steam pressure 

High pressure cut-out on the Freon 
compressor 

Solenoid operated water valve on 
the water line to the condenser. 


Heating plant consisting of the fol- 
lowing: 

A flash type boiler operating at 75 
to 100 lb. gauge pressure and 
capable of 360,000 Btu per hr. 
output. This boiler uses fuel oil 
and is complete with boiler feed 
pump, blower, and _ necessary 
equipment to make it full auto- 
matic in operation 

A steam main supplying steam to 
heating coils in conditioning cabi- 
nets 

Condensate return traps and main 
for return of condensate to re- 
ceiver 

A vented receiver to collect con- 
densate and supply the boiler feed 
pump by gravity. This tank is 
equipped with a float control valve 
for make up water as required. ° 
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Rex-Flex elbow units for cabin heater conduit. 1¥4” I.D. with light 
weight adapter at one end and thick mounting flange at other. 


Speed Up Assembly 
with REX-FLEX 


STAINLESS STEEL FLEXIBLE TUBING 


Rex-Flex Can Be Readily ‘‘Snaked’’ Into Place 
In Cramped Installations Such As Elbows 
and Sharp Bends, Eliminating Joints. 


Aircraft manufacturers simplify 
many installation problems in- 
volving air ducts, blast tubes, 
radio shielding conduit, power 
plant accessory parts, oil and 
gas flexible lines by using 
Rex-Flex Stainless Steel Flex- 
ible Tubing. Extremely light in 
weight; bendable in multiple 
planes; obtainable in long 


lengths. 
High Fatigue Value— 
Heat and Corrosion Resistant 


Rex-Flex Stainless Steel Flexible 
Tubing is available in five wall- 
forms, all of which can be com- 
bined in a single one-piece 
length, with straight walls and 
corrugated sections at desired 
intervals. Sizes 5/16” I.D. to 5” 
I.D. incl. Made of 18-8 (Aus- 
tenitic) Stainless Steel. Fittings 
are attached to tube ends by 
circular resistance welding. 


No Flux, No Flame, No Quench- a 
ing—Producing Absolutely Tight, ke 


Homogeneous Assemblies Units Shown are Typical Vari-formed Assemblies. 


Soca emcee cere «9 








Data and Engineering Recommendations on Request 


CHICAGO METAL HOSE 


CORPORATION 
MAYWOOD, ILLINOIS 
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Steel Shelving 


* first aid for 


Victory 


PRODUCTION 











* Saves Floor Space 

* Saves Time and Material 
* Simplifies Storekeeping 
* Splinter- and Fire-proof 


FREE CATALOG! 


Contains useful 
information con- 
cerning types, 
sizes and gauges 
epee of PENCO Steel 

Shelving. Illus- 
trates construction and assembly 
details with dimensions and load 
carrying capacities. Write for your 
copy today or wire for details. 











STEEL LOCKERS AND SHELVING 
STORAGE CABINETS 
TOOL STANDS & CABINETS 


Penn Metal Corporation 


of Penna. 


In Business Continuously Since 1869 


32 Oregon Avenue, Philadelphia, Pa. 











Good Neighbors 
(Continued from page 55) 





been ripped to shreds by the European 
holocaust. Normal sources of supply 
for many vital items were closed, and 
ordinary outlets for vast quantities of 
coffees meat, hides, wool, rubber, tin, 
and many other products were closed 
by the blockade and shipping shortages. 


AVAILABLE RAW MATERIALS 


The loss of the supply sources in the 
Far East will make it imperative that 
the South American sources be tapped 
with all possible speed. Rubber and tin, 
which we had formerly obtained from 
Indo-China and the Dutch East Indies, 
are available from the forests and mines 
of Brazil, Bolivia, Peru and Central 
America. Manganese and platinum, for- 
merly imported chiefly from Russia, are 
available in Brazil and Colombia. Cop- 
per, hides, chromium, nickel and tung- 
sten can all be supplied from South 
American countries. We already have 
a large trade in such products as coffee, 
meat, nuts, tobacco, fertilizer, oil seeds, 
bananas, hardwood lumber, fresh and 
dried fish and many metals and minerals. 
During the war and after the war, this 
trade can be materially expanded. When 
the war is finished and we get back to 
the business of producing peacetime and 
consumer goods, we can find in South 
America ready markets for such Ameri- 
can products as crude and fuel oil, gaso- 
line, kerosene, machinery of all kinds, 
walnuts, furniture, building materials, 
electrical” equipment and appliances of 
all kinds, industrial chemicals and many 
other items. 

In all of this it is important for us to 
remember that there are 20 different 
countries in the Latin American trade 
area. These people must be understood 
by us if we are to do business with 
them. They are sharply divided by 





differences of race, language, climate, 
geography, and temperament. We can- 
not build our future commerce by follow- 
ing old textbooks or by sending the 
office boy down to negotiate our trade 
arrangements. This is a job for the 
boss and a job he must dbo first hand. 
And that means that he—many thou- 
sands of him—will have to pile into an 
airplane and go down for a personal 
study of the particular situation which 
interests him. As our western hemis- 
phere trade expands, this problem will 
likewise increase and bring with it an 
inevitable tightening of the bonds be- 
tween North and South America. We 
must bear in mind that most South 
American people are linked closely to 
Europe by ties of blood, culture and 
commerce. Our chief hope of modify- 
ing this picture to our mutual benefit 
is to make the fullest use of the airplane. 

For example, we have arranged to 
publish a catalog in both the Spanish 
and Portuguese languages, listing the 
products of the Los Angeles area with 
directions as to how they may be ob- 
tained. This catalog is being sent to 
a select list of Latin American business 
men by air mail, and many of the prod- 
ucts listed in the catalog will be shipped 
by air express. 


VITAL ROLE OF AIR TRANSPORT 


It can be seen then that the airplane 
is making it possible to establish the 
necessary contacts rapidly, and it is 
through this means that a firm founda- 
tion is being laid for future expanded 
trade. Air express is expediting the 
exchange of samples, commercial papers, 
and bills of lading, and the air mail is 
providing the means for the rapid inter- 
change of vital information and busi- 
ness agreements. 

It seems definitely within the realm 
of possibility, too, that many items of 
critically needed raw materials will be 
transported by air from South American 
reservoirs of supply to the United States. 
South America has been the proving 
ground for air freight, and such opera- 





SIMMONDS-BENTON AIRCRAFT POWER PLUG 












SPIRAL 
we CIGARETTE 


& TAPERED 









xk 
THE TRIPLE TAPER SEAL IS AN 


EXCLUSIVE SIMMONDS-BENTON FEATURE 


SIMMONDS 


sain : Another ‘Solo. e ‘Alone in the air" is the 


Simmonds-Benton Power Plug — the only plug with 
rarest * x x Triple Taper Seal. Note the tapered sealing 
oneil sleeve, tapered spiral winding, and tapered bushing 
onal — for dependable performance under the toughest 
conditions. Interchangeable-replaceable part con- 
struction is another Simmonds-Benton feature, 
making thorough inspection easier and quicker, 
lengthening useful life. 

DISTRIBUTORS: We have a proposition that will interest 
well-established dealers. Write for the facts. 
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— to maintain consistently uniform quality in 
the manufacture of Globe Steel Tubes. A 
large and fully equipped chemical and phys- 
ical laboratory, manned by graduate metal- 
lurgists, is basic to the exact control of pro- 
duction maintained at Globe Steel Tubes Co. 





In addition to the most advanced machinery 
and methods in the mill, under the direction 
of a large staff of experienced engineers 
and technicians, the Globe Steel Tubes Co. 
laboratory is another important factor which 
contributes substantially to the inherent 
quality of Globe Steel Tubes . . . quality 
which has won them high recognition with 
utilities, leading railroads, industrial and 
marine boiler builders. 


GLOBE STEEL TUBES CO. 
MILWAUKEE, WISCONSIN 


: = STAINLESS TUBES * BOILER TUBES ° 
E STEE li TUBES CONDENSER AND HEAT EXCHANGER - 
| TUBES © MECHANICAL TUBING - - 
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Gathering, editing and distributing 


INFORMATION for users of alloys 








To aid users of Nickel alloys, thirty 
service centers are maintained in 
industrial areas. From these strateg- 
ically located key points, our field 
representatives are on call to advise 
American industry about the selec- 
tion, fabrication and uses of ferrous 
andnon-ferrousmaterials. Assistance 
is also given on problems arising 





i—Field offices of the 
Development and Research Division 


C—Distributor’s Casting Service Centers 


from the temporary lack of Nickel. 

Through the years, research, field 
studies and user experience have all 
contributed to a fund of practical, 
time-proved information. Many of 
these data have been compiled in 
convenient printed form, useful 
both to experienced men handling 
new materials or performing un- 


NICKEL 


— 


familiar operations...and to the 
many new employees. 
Now...when minutes and ma- 
terials are so vital... make full use of 
this metal-working experience. Send 
for a check list of helpful printed 
pieces on the selection, treatment, 
fabrication and use of Nickel alloys, 
or send your specific questions to: 
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tions have been conducted on a rapidly 
increasing scale for many years. To 
date, most of the cargo has consisted of 
finished products and livestock, but with 
time of the essence, it seems certain 
that great shipments of raw materials 
will be transported by air. As a result, 
an entirely new concept of trade rela- 
tions with our neighbors will be estab- 
lished. 

Aviation is giving us the means by 
which to make the most of our golden 
opportunity to become mutual custom- 
ers and business associates. Once we 
have established trade relations, we 
should be able to rely upon the Ameri- 
can tradition of the square deal.to build 
a foundation of good will for Western 
Hemisphere business, political, and so- 
cial solidarity that will set an example 
for a world determined to achieve a 
democratic peace. 
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(Continued on page 194) 





If one ever had any difficulty in com- 
mitting to memory the various cloud 
formations and their names, he will find 
in this book a simplified glossary sup- 
plemented by a splendid collection of 
cloud paintings. Mr. Sloane has done 
with his brush what St. Exupery did in 
writing to bring to the realer a sensi- 
tive and appreciative glimpse of the 
fiyer’s element. 

After closely examining the origin 
and characteristics of the various cloud 
formations, the author describes by 
means of well chosen text and car- 
toons, the origin of “weather,” its meas- 
urement, and its presentation in the 
form of weather maps for the guidance 
of pilots. Scattered throughout, the 
pilot-reader will find many pertinent tips 
on how to conduct himself in flight 
through various weather conditions. 


WINGS OF DEFENSE, by Captain Burr 
W. Leyson. Published by E. P. Dutton & 
Co., Inc., New York. Illustrated, 210 
pages, $2.50. 


For the layman just awakening to the 
airplane’s vital place in world affairs, 
this book gives an excellent sketch of 
the types of planes employed by both 
land and sea forces, together with an 
outline of the facilities needed to pro- 
vide the planes and the men to fly and 
maintain them. In almost every case, 
today’s ships and their functions are ex- 
plained against a background of the 
lessons learned in World War I, when 
Captain Leyson was fighting as a pur- 
suit pilot. 

Of particular value is the explanation 
of the tremendous problems surrounding 
expansion of production. 

In addition to the chapters on fight- 
ers, bombers and naval aircraft and 
their functions, the book also traces the 
development and paratroops and bomb- 
ing. The oft-criticized educational re- 
quirements for Army and Navy pilots 
are defended in the chapter on pilot 
training, which sketches the develop- 
ment of both equipment and the kinds of 
flying necessary in modern warfare. 


WOMEN WITH WINGS, by Charles E. 
Planck. Published by Harper & Brothers, 
New York. 333 pages, $2.75. 


“Seven months after the first man 
flew, the first woman flew. In 1804 
Napoleon named a woman his Chief of 
Air Service.” That’s the way Mr. 
Planck’s book starts, and it stays just 
as good all the way through such chap- 
ters as The Hands That Rocked the 
Crates, Well—A Woman Taught Me 
to Walk, With Plane and Helmet 
Through the Public Prints. It sounds, 
and is, positively amusing, because the 
author is an irrepressible light-heart, 
but actually the book is loaded to the 
critical point with sound information. 
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ror aincraFrt HYDRAULIC SYSTEMS 
The Simmonds-Olaer ACCUMULATOR 


Based on a proven design that has seen years of service in Euro- 
pean Aircraft, the Olaer Accumulator is now being offered by 
Simmonds for use in American Aircraft. . . . Simple in construction, 
the Simmonds Accumulator is built to eliminate expensive and 
troublesome maintenance. This, plus its low initial cost makes it an 
extremely economical and efficient unit for use in aircraft 


In case of pump failure, the reserve power stored by the unit can 
be called upon to operate every hydraulic device on the plane 
at least once, and to operate the power brakes a sufficient number 
of times to insure a safe landing. For detailed information, write: 


SIMMONDS AEROCESSORIES, 


NEW YORK, N i 








INC. 








In close-precision 
aircraft adjustments 
... quick accuracy is 
insured by Laminum 
shims. From factory 
assembly to vitai field 
servicing! Laminum 
shims (easily peeled 
precision brass lami- 
nations) are eut to 
your specifications. 

Stock shim materials obtain- 
able from mill supply dealers. 
(Write us for shim application 
folder and Laminum sample.) 
Laminated Shim 


Company, Inc. 
80 Union St., Glenbrook, Conn. 
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slightly more than $4,000,000 annually. 
This amount looks rather picayune when 
compared to the earnings of,most any 
single industrial company. of national 
importance: #Further, only a few air 
carriers have thus far demonstrated any 
real earning power—American, Eastern 
and Northwest. = 

The proposed tax measure together 
with disquieting war developments were 
primarily responsible for most of the air 
transport securities breaking to new lows 
for almost three years and in many in- 
stances perilously close to the bottom 
levels established during 1938 and 1939. 
The general market, of course made 
new lows as well. 

Eastern Air Lines, for example, dur- 
ing 1941 and eatly 1942, while “heavy” 
at times, repeatedly refused to penetrate 
$24 per share one the downside. While 
a certain amount of weakness was in- 
duced by the examiner’s report recom- 
mending reduced mail compensation, it 
was the tax and war news which first 
swept the supports away with the stock 
breaking badly through its old resist- 
ance level. 

Similarly, American Airlines, in the 
face of an excellent earnings report, 
broke through its previously established 
resistance level of $40 per share. The 
special stock offering of 93,769 shares 
and the subsequent CAB decision fur- 
ther pounded the stock to a new low. 


NORTHWEST STOCK STRONG 

The strongest acting airline security, 
has been Northwest Airlines, Inc. While 
listed on the New York Stock Exchange 
for only slightly more than a year, the 
stock has given an excellent account of 
itself. At one time, United Air Lines, 
TWA and Penn-Central all sold at 
higher levels than Northwest. Today, 
this is no longer true. This favorable 
action may be attributed to a genuine 
earnings record on the part of the com- 
pany. There is also considerable “ro- 
mance” attached to Northwest in terms 
ot possible new routes. The company’s 
application for a route to Alaska has 
come in for considerable discussion in 
view of that area’s importance. North- 
west also has fiscal year benefits, its 
yearly books being closed on June 30. 
This should delay the effect of any new 
taxes imposed by a full year. 

While most of the major airlines 
(American, Eastern, United, TWA and 
Penn-Central) report on a_ calendar 
year basis, the bulk of the smaller air 
carriers close their yearly accounts on 
a fiscal basis, usually at June 30. 

Returning to the American Airlines 
offering provides an interesting side- 
light. It must be noted that this trans- 
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action represented no new financing for 
American. This stock came from the 
Aviation Corp. which received a total 
of 193,769 shares upon converting 
American Airlines debentures at July 
1, 1941. At that time there was some 
question as to the legality of Aviation 
Corp. being permitted to hold this stock 
without approval of the CAB. 

Under Section 408 of the Civil Aero- 
nautics Act of 1938, it is unlawful un- 
less so approved for “any person en- 
gaged in any other phase of aeronautics 
to acquire control of any air carriér in 
any manner whatsoever.” As Aviation 
Corp. has long been identified with air- 
craft manufacturing properties. (Vul- 
tee, for one), a conflict with the statute 
appeared possible. 

This. provision of the 1938 act re- 
tained a principle of the Air Mail Act 
of 1934 separating any interests exist- 
ing between an air mail contractor and 
an aircraft manufacturing company. It 
was this provision which, in early 1938, 
finally led North American Aviation 
Inc., to dispose of Eastern Air Lines. 

Aviation Corp. solved its dilemma by 
depositing its American Airlines stock 
with Jesse Jones, as trustee. Provision 
was made for the termination of this 
trust at any time during its specified 
life, by the sale of the trust certificates 
by Aviation Corp., in which event the 
new holders could surrender their trust 
certificates and receive the actual stock 
from the trustee. At the time of this 
agreement, there was good reason to 
believe that Aviation Corp. was strongly 
disinclined to dispose of its American 
Airlines stock. 

Now, about eight months later, in a 
surprise move Aviation Corp. decides 
to sell half of its American Airlines 
holdings. This move brings its present 
investment in the airline to about 18 
percent of the outstanding common 
stock. This still leaves Aviation Corp. 
as the largest single stockholder in 
American Airlines and may be construed 
in the eyes of the CAB as the con- 
trolling factor. Under such circum- 
stances, it would not be very surprising 
if the remaining 100,000 shares of 
American now held by Aviation Corp. 
were to be sold in the near future. 


SHIFT TO MANUFACTURING 


Why this evident sudden departure 
from the air transport industry by Avia- 
tion Corp.? This action may not only 
obviate any possible future conflict with 
the CAB, but may represent another 
phase in the broadening of interest in 
aircraft manufacturing by Aviation 
Corp. Early this year, Aviation Corp. 
caused Vultee Aircraft, which it con- 
trolled through a 71 percent stock 
ownership, to acquire control of Consoli- 
dated Aircraft Company. Ultimately, it 
is proposed to merge both aircraft prop- 


erties under one corporate structurt. 

This constant shift to manufacturing 
by Aviation Corp. is similar to the pat- 
tern pursued by General Motors Corp. 
many years ago. 

There are two phases to aviation— 
manufacturing and transport. Experi- 
ence indicates that in the long run the 
manufacturing end of any transportation 
generally is the more profitable—or at 
least easier to manage. This line of rea- 
soning is clearly evident when the intri- 
cate threads of General Motors’ ten 
years of endeavors in aviation are un- 
spun. Almost forgotten is the one-time 
interest by General Motors in TWA 
along with complete ownership, through 
North American Aviation, of the com- 
pany now known as Eastern Air Lines. 

General Motors sold its TWA in 
1935, and ever turning to manufactur- 
ing in preference to air transportation 
activities, caused the properties repre- 
senting Eastern Air Lines to be sold in 
1938. Such sales not only avoided pos- 
sible conflict with the Air Mail Act of 
1934 but also permitted General Motors 
to concentrate in that phase of aviation 
it preferred and where it considered the 
best profits to be—in manufacturing. 

Similarly, the properties in the Avia- 
tion Corp. orbit may now be submitting 
to a rearrangement so that complete 
concentration may be devoted to manu- 
facturing and where all possible re- 
sources may be required. 

Certainly, Aviation Corp., in retro- 
spect, did not employ the most favor- 
able timing in the disposal of its Ameri- 
can Airlines stock. During 1940, this 
stock sold as high as $75 per share. 
While Aviation Corp. owned American 
Airlines debentures at that time, such 
securities were convertible into common 
stock at that period and could have been 
sold in that manner if so desired. In any 
event, Aviation Corp. realized a profit 
of about $2,400,000 on this transaction 
which will be subject to a normal in- 
come tax of at least 24 percent. More- 
over, if it is intended to sell the remain- 
ing 100,000 shares, it is likely more 
propitious markets will be awaited. 

Aviation Corp. also owns 183,477 
shares or about ten percent of the out- 
standing common stock of Pan Ameri- 
can along with investments in New York 
Shipbuilding and Auburn Central. 

It is in Vultee, however, that Avia- 
tion Corp. has staked its destiny. As 
part of the Consolidated deal, Aviation 
Corp. purchased an additional 150,000 
shares of Vultee common stock, bring- 
ing its interest in that company to 
902,168 shares or about 85 percent of 
the outstanding common stock. When 
Vultee and Consolidated. are ultimately 
merged, Aviation Corp may be in con- 
trol of what may turn out to be the 
largest aircraft manufacturing enterprise 
under one corporate structure. 
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IN WAR AS IN PEACE 
EDO STANDARD FLOATS }iaawmayay yung! 


For 17 years the Edo organization has applied 
itself to the building of all-metal seaplane floats. 
Early it was recognized that the production of 
float gear to the highest engineering standards 
would claim the full energies and technical skill 
of an entire organization—research, engineering, 


manufacturing and flight testing. 


Holding to its special field, Edo has kept pace, 
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step by step, with aviation’s far-reaching advances. 
Today Edo floats are not only the most numerous 
in service but are recognized as “standard the 
world over”—unsurpassed for efficiency in the 


air and on the water. 


No greater proof of the inherent soundness of 
Edo design and construction could be asked than 
the simple fact that standard “commercial” Edo 
Twin Float installations—without modi- 
fication—are now capably serving on 
naval and military aircraft of the United 


States and allied nations. 


If you are a civilian pilot—in CPTP 
training, on CAP duty, or serving in other 
ways—you may equip your plane with 
standard Edo Floats with the knowledge 
that better floats are not made. For de- 
tails, write Edo Aircraft Corporation, 
402 Second St., College Point, L. I., N.Y. 





STANDARD THE WORLD OVER 
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G-E Switchette Weighs 9 grams; measures 134 in. x 1% in. x 4$ 
in.; comes in either single-circuit or two-circuit form, and provides 
one normally open or one normally closed contact, or both one 
normally open and one normally closed contact; has double-break 
contact construction. See Bulletin GEA-3818 for further information. 





Aircraft Solenoid (Type G-9) Weighs 2.1 pounds; operates on 
4.3 amperes at 24 volts, d-c, in 20 C ambient temperature. Built to 
meet U. S. Government specification. Complete details given in 
Bulletin GEA-3820. 
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G-E Aircraft Controls 


Govt. Requirements 


1. Navy 200-hour salt-spray test 


Meet These U.S. 


U.S. Govt. vibration stipulations 
Operate at rated current up to 40,000 feet altitude 


Withstand linear acceleration of 10 G applied in 


any direction 


Operate at temperatures from —40 C to 60 C 
or 95 C 




















Sensitive D-C Relay Weighs 314 ounces; has a maximum con- 
tinuous rating of 2 amperes at 32 volts, d-c, and a maximum make 
or break rating of 10 amperes; provides single-pole, double-throw 
contact arrangement. Sealed aluminum cover protects relay from 


dust and against damage from rough handling. Detailed description 
in Bulletin GEA-3819. 





Limit Switch Weighs 2.15 ounces; contact mechanism is the G-E 
switchette; has 7/32 in. overtravel; measures approximately 23% 
in. x 2 in. x 1% in. For full information about this sturdy, aluminum- 
housed limit switch, see Bulletin GEA-3821. 
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Single-pole Relay Weighs 3.7 ounces; has a maximum contin- 
vous rating of 20 amperes at 12 or 24 volts, d-c; provides one 
normally open, or one normally open and one normally closed 
contact. Two-pole and three-pole forms of this relay are also avail- 
able. Bulletin GEA-3813 gives complete details. 








Aircraft Controls | 


General Electric announces a line of 
control devices for aircraft-electric systems. 
Most of the devices shown here are already 
in production; others will be shortly. Our | 
Research Laboratory, our designers, and our | 



















manufacturing organization are pledged to 
meet the rigid standards of today’s fight- 
ing ships. 





| 
: : If You Don’t See 
Single-pole Relay Weighs 6.1 ounces; has a maximum contin- What You Want... 


uous rating of 25 amperes; at 12 or 24 volts, d-c, and a maximum 
make or break rating of 100 amperes; provides one single-pole 
normally open double-break contact. Detailed description in 
Bulletin GEA-3815. Vy) 


A new and fast-moving industry calls for the le- 
velopment of many new electric products. We 
invite you to bring your special control problems 
to our Industrial Control Division. Its engineers 
will gladly discuss with you the design of new 
electric control devices to meet your needs. 


For bulletins listed under pictures, 
or for information about the design of new prod- 
ucts, write Section 676-72, General Electric Com- 
pany, Schenectady, N. Y. 











General Electric and its eo 
ere proud of the Navy oword 
Dynametor Contactor Weighs 2.3 pounds; operates on 12 or ¢ rape er = tr ran 
24 volts, d-c; handles an inrush of 500 amperes at 28 volts; provides 
one single-pole normally open contact; has a 50-ampere rating 


<a se ag NEMA 8-hour test. Bulletin GEA-3812 gives full GENERAL ELECTRIC 


676-72 











Zz. THOR’S great lineup of “Speed Features” you 
find the way to fastest riveting. You get the hard 


hitting power, the sensitive control, and the small 
size and weight so vital for top speed schedules. 


Especially designed for aircraft work, these THOR Five Different "TF 
slow hitting riveting hammers are available in thirty- Handle Styles 


> 
five models for fastest driving of aluminum, dural, 


and soft iron rivets. For full details and specifica- 
tions, send for the THOR Airplane Tool Catalog. 


. ive You.-:-: 
Thor Slow Hitting Riveting Hammers Give 


° § THOR de- 
ight Weight! TH 
‘sting Power! The THOR spon the minimum a 
Hard eg 3 Valve insures a slow, weight for. quick, ere as 2% 
i | Sleeve Type Ma! d of drilled h smmers weigh as '! ' 
hy hard hitting blow. yrs one ak tee These 4% rreas 642" overall. “ir 
° } y 3 ‘ame t ne So a. r. off- 
ri | WA? the varying ¢! Ibs., | af: pistol, lever, 
Ha3 ports, . ning and closing diaries‘ — ori. a. 
valve oe. adele surface re- hana ition — meet every ala 
: gees makes leakage and ‘ 
tains lubr ° 


set an ‘bu : 
i ing condition. 
| of power through this valve im- 
oss 
possible. 


N 
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Lh 
RS 
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ction. Lh @e, 
Sturdy ee bas is ground ‘and 
' Hes: og arn finish to insure G 
Sensitive Control! The THOR vel pp ~ os peony to ul 
erator an tes 
creat SJeceose the 9 ly of oir is ighly efficient service and sus “ 
: i cmimer cc ing. | a a rs rt of power over G long per 
to. ; to ie i uniformity 
te hammer cecoring 0 otto fate 
i i 
prt 0 Thus, with regulator oe 
Vv " 
Seatenent and trigger control, “ se 
sulie as few as one oF two 
when needed. 
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The cry is for ACTION 





for OFFENSE 


--and Curtiss’planes again are striking 


1923>- First Army Hawk, 420 h.p. 
Flown by Lt. R. L. Maughan in 
first coast-to-coast, dawn-to- 
dusk flight — 150 m.p.h. 


1929- Six years of development 
finds this P-6 Hawk with greater 
horsepower—625— and many 
improvements. 


1937 - Retractable landing gear 
(a 1933 development on the 
Navy Hawks), a 5; of over 
300 m.p.h., a 1100-H.P engine, 
were among the notable ad- 
vances on the P-36 series. 


1941°Since the production of 
the original P-40's, this famous 
series has undergone four suc- 


cessive “step-ul to new high 
performance |e in speed, 
ceiling and striking power. 


Send for YOUR copy of 
this fascinating 64-page 
history of aviation by 
Assen author of 
“Your Wings”, with illus- 
trations of current fight- 
ing types. Send 10¢ to 
cover mailing cost: Air 
lane Division, Curtiss- 
right Corp., Buffalo, 
New York. 

















In ONE way all these American war planes are alike 


% All American fighting planes have one important 
feature in common: their engines are designed for 
high-octane gasoline. That’s the basic reason why 
they have more power than similar enemy planes. 
And because they have more power, they will—plane 
for plane—outfly and outfight our enemies’. 

We alone have all three things needed to produce 
high-octane gasoline—and plenty of it: one—vast 
resources of high quality crude oil; 4#vo—superior re- 





fining processes, developed by America’s petroleum 
industry; three—adequate production of anti-knock 
fluid to improve octane ratings of military gasolines. 

The makers of Ethyl brand of anti-knock fluid 
have geared their plants, laboratories and technical 
staffs to meet the oil industryjs war needs. Until 
victory is won, our Army, Navy and Allies have first 
call on Ethyl fluid to make fighting fuels for planes, 
tanks, armored cars and other mechanized equipment. 











AMERICA'S SUPERIOR REFINING ADEQUATE PRODUCTION SUPERIOR 
VAST RESOURCES OF HIGH jl PROCESSES DEVELOPED BY OF ANTI-KNOCK FLUID oj FIGHTING 
QUALITY CRUDE OIL OUR PETROLEUM INDUSTRY (containing tetraethyl lead) FUELS 
leettiiditintaemeeneieaiianein | ener senile ES A el 
FASOLINE CORPORATION 
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HECK these advantages of the Torrington Needle 
Bearing—advantages that have been tested and proved 
in thousands of applications—and see how every feature can 
be utilized to fill a wartime need in your product designs. 


1. The Needle Bearing is available for prompt delivery on 
priority orders, in the standard sizes and designs that are 
most practicable today. Production capacity at Torrington 
has been expanded to care for all essential requirements 
with the promptness you need to maintain your manufac- 
turing schedules. 

2. It is easy to install, ideally suited for high-speed pro- 
duction line methods. Built as a single compact unit, the 
Torrington Needle Bearing is pressed into place in the 
housing in a quick, simple operation. 


EVERY FEATURE 
RTIME NEED 


FILLS A WA 


3. it conserves materials in other parts of your product de- 
sign. Because the bearing’s outside diameter is small in 
proportion to capacity, you can use small-diameter hous- 
ings, requiring less material. 

4. It improves product performance and reduces power re- 
quirements, because of its low coefficient of starting and 
running friction. | 

5. It needs little attention in service. As a result of its effi- 
cient system of lubrication, only occasional renewal of 
lubricant is necessary. Its high load capacity assures long 
bearing life, even in continuous operation under heavy loads. 


Let a Torrington engineer show you how this unusual 
bearing can help you key your designs to wartime condi- 
tions. For details, wire, phone or write for Catalog No. 114. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Estab, 1866 
Makers of Needle and Bal! Bearings 
New York Boston Philadelphia Detroit 
Cleveland Chicago Los Angeles Seattie 
San Francisco Toronto London, England 








ELIMINATION OF WEAR 


LIGHTNESS IN WEIGHT 











Torrington Needle Bearings reduce 
power consumption in the ‘‘Lock- 
former” line of sheet metal working 
equipment — and with thousands of 
machines in daily use over a five - year 
period, bearing replacement has been 
negligible. Compactness of the bear- 
ings is an additional advantage. 


THE LOCKFORMER COMPANY 








TheNeedle Bearing’s lowcoefficient of 
friction virtually eliminates wear in the 
control column of the CESSNA T 50. 
Replacement costs are kept to a mini- 
mum at points where Needle Bearings 
are used, which include landing gear, 
aileron hinge, and wing flap hinge. 





CESSNA AIRCRAFT COMPANY 











Light weight and small size in propor- 
tion to power rating are outstanding 
features of air-operated portable tools. 
Compact, high-capacity Needle Bear- 
ings aid in attaining these desirable 
features in this impact wrench manu- 
factured by Ingersoll-Rand Company. 


INGERSOLL - RAND 
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50 SUBJECTS 


16 MM SOUND-ON-FILM 


THESE 33 IMMEDIATELY AVAILABLE 


5 ON THE ENGINE LATHE 


1. Rough Turning between Centers 

2. Turning Work of 2 Diameters 

3. Cutting a Taper With the Com- 
pound Rest and With the Taper At- 
tachment 

4. Drilling, Boring and Reaming Work 
Held in Chuck 

5. Cutting an External Nationa! Fine 
Threa 


5 ON THE MILLING MACHINE 


1. The Milling Machine 

2. Cutting Keyways 

3. Straddle and Surface Milling to 
Close Tolerances 

4. Straddle Milling 

5. Plain Indexing and Cutting a Spur 
Gecr 


3 ON THE VERTICAL BORING MILL 


1. Rough Facing, Turning and Drilling 
on a Vertical Turret Lathe 

2. Rough Facing and Boring and Turn- 
ing a Shoulder on a Vertical Turret 
Lathe 

3. Facing, Turning, Boring, Grooving, 
Chamfering on a Verticc!l Turret 
Lathe Using 2 Heads 


5 ON PRECISION MEASURING 


1. The Steel Rule 
2. The Micrometer 
3. Fixed Gages 

4. Vernier Scale 


5. Height Gages and Standard Indi- 
cators 


3 ON THE SHAPER 


1. Cutting a Keyway on End of a Fin- 
ished Shaft 


2. Machining a Rectangular Cast fron 
Block 


3. Machining a Tool Steel V Block 


2 ON THE RADIAL DRILL 


1. orang one Tapping a Cast Steel 
Valve Body 

2. Drilling and Spot Facing a Cast 
Iron Valve Body 


10 SUBJECTS ON SHIPBUILDING! 


WITH 
U. S. OFFICE OF EDUCATION 


MOTION PICTUR 


that help to teach 





Now more than ever before, speed in the training of new workers is 


vital! You can accelerate your own training program by the use of 
U. S. OFFICE OF EDUCATION teaching films! 


Produced for the United States Government... for the specific 
purpose of aiding the nation’s armaments program ... these 16 mm 
Sound-on-Film motion pictures are accurate... authentic! They 

_were made under the supervision of old-line experts. Leading indus- 
tries cooperated in their making. They conform to the best in machine 
shop practice. They are LOw IN COST because the government wishes 
to see them used as widely as possible. 

Thousands of these teaching aids are in use right now, and those 
who have seen them call them one of the greatest contributions ever 
made to American industry and American workers. 

Speed Victory by putting these motion pictures to work for your 
organization now! Without delay, write for complete information on 
prices, lengths and subjects. Act TODAY! 


CASTLE FILMS 


dtd ee | 5 LT 





Distributor for THE UNITED STATES OFFICE OF EDUCATION 

















t 

L 

CASTLE FILMS RCA BLDG. FIELD BLDG. RUSS BLDG. Agnes : 

est 

NEW YORK CHICAGO SAN FRANCISCO cry : 

£ 

Please rush complete description of all U. S. OFFICE OF EDUCATION Motion Pictures on 7 
Machine Shop Work! Also put me on FREE mailing list for news of future releases. : 
Name ; 
a 

Address t 
: t 
City. State A-4 : 
t 

3 
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Nukraft 


IS NOW USED FOR THESE 

DEFENSE APPLICATIONS 

* Aircraft Pilot Seats and 
Backs 


* Aircraft Gunner Seats 
and Backs 


% Ambulance Pads and 


Seats 
* Truck Seats and Backs 
* Officers’ Chairs 
* Mosquito Boats 
__%& Bus Seats and Backs 
. Street Car Seats 


NURRAF 
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Gor LIGHT, STURDY, AND COMFORTABLE 
AIRCRAFT SEATING 


Seats stay comfortable—permanently—when they are 
cushioned with Nukraft. Made from sterilized hair, 
sprayed and dipped in a flexible binder, formed into 
figure 8 loops, and vulcanized—Nukraft always springs 
back up to shape no matter how often weight is applied. 
Thousands of hair springs cradle the weight . . . con- 
form to every shift of the body .. . and will keep right 
on day after day maintaining comfort. Nukraft is light, 
impervious to water, durable—in fact a wholly desirable 
cushioning ‘material for aircraft seating. 


NUKRAFT 1S AVAILABLE IMMEDIATELY 


Particularly important in these days, Nukraft is avail- 
able immediately for aircraft seating. It is easy to use 
and inexpensive. Write today for full information about 
the advantages of Nukraft cushioning for you. 


MANUFACTURING COMPANY 


136 ALPINE Sj. 






SHELBYVILLE, IND. 


N the indicator in 

the Airport en- 

trance-hall, the midday Southbound is 

scheduled to depart at 11-55 ack emma. 

It is now just i0-15, yet*the great fifteen- 

place ship has already been out of its 
hangar for close on an hour. 


When the time finally comes chocks are 
withdrawn and the twin engines roar 
into exultant crescendo for the take-off, 
a small gang of men in oil-smeared 
overalls will be watching with approving, 
confident eyes from the shadow of the 
control - tower. Those men are the 
‘fault-finders,' and their job is a vital 
one. Check, test and counter-check. 
Everything must be just right. The 


wy” © 


safety and efficiency of the ship is 
only gained by long hours of unre- 
mitting toil. 


In the VOKES laboratories this same 
unremitting toil has been directed to 
the problem of filtration, and today the 
Vokes technologists have just cause for 
satisfaction. The result of their research 
has been the introduction of an entirely 
different principle of filtration which 
gives the amazing percentage of 99.9% 
efficiency. This is as near perfection as 
it is possible for human endeavour to 
reach. These filters (available for air 
and for high and low-pressure oil 
systems) filter down to _ particles 
0.00004 in. diameter. 


The value of such absolute filtration cannot be over-estimated. Here at last is pure air and pure oil 
—bringing inevitably with them greater working efficiency, less wear and tear, fewer renewals, less 


trouble. 


We shail be pleased to answer all enquiries through our agents. 


Noers at 


gg ae 
eg Re 
Seer Rad a - 


VOKES AERO ENGINE FILTER 


ra 


VOKES FILTER 
FOR AERO ENGINE 
AND HYDRAULIC 

CIRCUITS 


VOKES 
HIGH PRESSURE 
HYDRAULIC 
OIL FILTER 


TION EXPERTS 


American and Canadian Agent: 
E. Cantin, 101 Park Av., New York 
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aircratt instruments... 


how to use them All who are in anyway concerned with air- 


craft instruments will find this the one com- 

plete, practical manual on the subject. The 

how lo lest them book describes in detail all types of aircraft 
: instruments—engine, navigation and flight— 

how lo rep Cur them and makes plain the fundamentals of their con- 
how to i nst all them struction and operation. It gives further com- 


plete methods for installation, use, testing, 
trouble-finding and repair. 


JUST OUT! 
GEORGE E. IRVIN’S 


AIRCRAFT 
INSTRUMENTS 


T HE full and explicit treatment presented in this book is in 

accordance throughout with manufacturers’ recommended 
methods and airlines’ procedures for all operations covered, 
and includes copyrighted information from these sources as 
well as working charts, formulas, tables, trouble-finding lists, 
etc., not heretofore available in a single book. 

















‘2 ‘ 
25 es 
Tells you all you need to know about: . ‘ 
meteorological remote indicating pioneer turn and 545 
instruments systems bank indicator illustrations 
pressure gauges compasses artificial horizon $5 00 
thermometers tant ro pilot 
hence reso SEE IT 
manifold pressure ‘directional gyro antivibration 
gauges ? 2 ce mounting of air- 10 DAYS 
tachometers and ee — — . 
synchronizers rate-of-climb ments 
‘ indicators 
fuel quantity weecassesecuses eda tartan ahaa ee 
gauges altimeters . : 
: McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. ® 
‘SG s Send me Irvin’s Aircraft Instruments for 10 days’ examination on approval. : 
: In 10 days I will send you $5.00, plus few cents postage or return book : 
: postpaid. (Postage paid on orders accompanied by remittance.) ° 
° H : 
Published by : ON ae, te ae ee <r sto eC na : 
RE oft: Sacota) che ccepedecucencesconcncsess : 
McGRAW-HILL BN B55 5.002. ecnserciniccocebenesenenruasees : 
- : NT an as ain belo. mye 00549. 9.-9i0 RES IMRT Snw es Fab eee ew sees : 
BOOK COMPANY, INC. : SI ie citk iw Backs wl de be Be Sink 0b H.08 0.0. dieeihc dnd, ms 2 9 we be * Av. 4-42 : 
. (Books sent on approval in U. S. and Canada only.) : 
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DON’T THROW AWAY YOUR BROACHES or 
REAMERS Because they are a LITTLE UNDERSIZE 






Use the SUNNEN “‘MA”’ Precision 
HONING MACHINE to take out 
that Last Thousandth or so... 


Reamers and broaches are expensive — and hard to get! Don't 
discard them simply because they are a little undersize. Go 
ahead — use them as long as you can—and remove that last 
thousandth or two with the Sunnen “MA” Precision Honing Machine. 

Leading defense manufacturers the country over are using 
this inexpensive machine to accurately finish internal cylindrical 
’ cae surfaces from .185” to 2.400”. Accuracy within .0001” is guar- 
—— anteed and has often been held to .000025” 
in production work. 



































Solves Five Important Problems 


1. Corrects errors of out-of-roundness and taper caused by 
previous operations. 


2. Produces super-smooth surface finishes. 


3. Accurately finishes holes to very close tolerances both as 
to size and straightness. 


4. Maintains alignment already established by previous oper- 
ations. 


5. Provides simple, low cost method for accurately duplicating 
sizes. 


Relieves Big Internal Grinders—Can Be Set Up 
in a Minute—Does Not Require Skilled Labor 


Fast— not only in production, but can be set up and work 
located in a minute. Any intelligent workman—or girl—can 
produce precision work with only a few hours’ practice. You 
can shift your highly skilled labor to other jobs. 


Write for FREE Sulletin 


giving complete information and showing many examples of 
use. Or if you prefer, we'll have a sales engineer call and 
demonstrate this equipment in your plant, on your job. 


URNERN 









Molded Composition (Bakelite) Pulleys. Drawing and Blank- Inner Bearing Ring 
Molded composition is a difficult material ing Die “Saves time Accurately re- 
to machine but it can be easily honed in producing smooth moves last ‘tenth 





to a smooth finish. base metal finish.” of stock.” 
é 
Hardened Steel Ring f 
Gauge—finished to 
Diesel Engine Fuel Injector Cylinder "So on accuracy of : 
accurate that a piston can be fit within .000025” for round- Stone Lettering Air Hammer “Sunnen Bronze Valve. The Sunnen method of 
5 inch.” ness and straightness. honing does in five minutes what it took honing is used to secure a high finish 


20 minutes to do by lapping.” and accuracy. 


== SUNNEN PRODUCTS CO, Sic Sin 
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One of the Best Equipped Organizations in America 


for Fabricating No. 10 to No. 24 Gauge Metal 
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@ If you have a war contract, you 
must have speed from whomever 
estimates and handles your subcon- 
tracts. If one or more of those sub- 


contracts calls for products or parts 


of products fabricated of sheet 
metal, Lyon can give you the quick 
action you need. We've been organ- 
izing for just this sort of speedy action 
for more than a year. 

Result! Our field men are speci- 
ally trained to handle your prob- 
lems promptly and efficiently, as- 
suring that no time will be lost 
when they reach our War Order 
Planning Staff. 

So, if you have units to make for 
Uncle Sam that require fabrication 
of No. 10 to No. 24 gauge sheet 
steel .. . let's go. Lyon has the facil- 
ities and the “know how” to make 
them for you in large quantities... 
made the way you want them... 
ready when you need them. 


LYON METAL PRODUCTS, INCORPORATED 


General Offices :5804 Madison Avenue, Aurora, Illinois 


Sales and District Offices Manned by Experienced Engineers 
in All Principal Cities 








Three things you should be sure of Z 


YOU FLY FOR THE C.A.P! 


THE WEATHER — YOUR DIRECTION — YOUR POSITION 


THE WEATHER, YOUR DIREC- 
TION, AND YOUR POSITION are 
three things you must know for 
certain if you put your light 
plane on “‘patrol duty.” The 
only complete answer is radio! 


Packed into a ‘‘handful”’ case 
that mounts in a standard A-N 
instrument hole — and weighing 
only 314 pounds with tubes—the 
RCA Type AVR-101 Aviation 
Radio Receiver is as trim a little 
receiver as you’ve ever seen... 
yet packed with the power you 
need to bring you weather re- 


ports or the beam signals on even 
your longest cross-country. As 
for location—just add the RCA 
Direction-Finding Loop Antenna 
Model AVA-122! You can take 
a bearing in a jiffy...or ““home”’ 
on even a weak and distant radio 
signal. 


Economical, too—the AVR- 
101, complete with tubes and bat- 
teries, will cost you only $69.50, 
including Federal Excise Tax, at 
your RCA Aviation Radio Dis- 
tributor’s. Why not amble out to 
the field and see him today ? 


RCA AVIATION 
RADIO RECEIVER 


TYPE AVR-101 


Most sensitive aviation radio 
of its size and price ever built 
byany manufacturer! Mounts 
in standard A-N Instrument 
Hole on dashboard —no com- 
plicated installation. Internal 
shock -mounting . . . built-in 
Loop Switch...efficient manu- 
al Volume Control. Dual-pur- 
pose tubes—5 do the work of 
7...Covers beam and weather 
frequencies, 195-405 kcs. 


RCA DIRECTION-FINDING LOOP ANTENNA MODEL 
AVA-122 — Full electrostatic shielding re- 
duces annoying precipitation static and 
makes the null point easier to find, espe- 
cially on weak signals and in high-noise- 
level areas. Results: quicker bearings: 
more accurate bearings! 


FOR AVIATION RADIO 


CAMDEN, N. J. 
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OHMITEE 


Rheostats-Resistors 
Tap Switches 





OHMITE MANUFACTURING COMPANY, 4946 Flournoy Street, Chicago, U.S. 
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@ he service-record of Ohmite prod- 


ucts in all types of aircraft has proved 
their dependability for today’s critical 
requirements. The special features of 
Ohmite Rheostats insure permanently 
smooth, trouble-free, close control. 
The unique, compact design of Ohmite 
Power Tap Switches has made it pos- 
sible to provide small size multi-point 
rotary selectors capable of carrying 
high currents. Ohmite wire-wound 
Resistors are known for their 
ability to stay accurate, dissipate heat 


2OVED BY YEARS OF AIRCRAFT SERVICE 
JH MITE Rheostals, Resistors, Tap Switches 









Ohmite Rheostats were 
the first to be used in 
aircraft—and have been 
first ever Since, Today 
more Ohmite Rheostats 
are used in military and 
commercial airplanes 
than any other make. 








rapidly, prevent burnouts and failures. 
The wide range of types and sizes 
makes it easier to provide the right 
units for each need. Units produced to 
Government specifications or engi- 
neered for you. 


Send for Catalog and 
Manual No. 40 
Complete, helpful 96-page cat- 
alog and engineering guide. 
Write on company letter- 
head for your copy today. 
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“DESPATCH 
FURNACES 


AIRCRAFT 
OUTPUT 


gon 


oe 


Speed Production of 
Parts and Assemblies 


and Maintenance 


Despatch engineered features have proven-ideal for the vast aircraft 
project. They combine SPEED — ACCURATE TEMPERATURE - CON- 
TROL — ADAPTABILITY to a thousand heat treating processes to 
produce engine parts, precision instruments and aircraft parts at the 
rate of speed necessary. Shown are several particular applications of 
Despatch Furnaces in aircraft- plants. They are also ideal, wherever 
speedy, accurate heat treatment is needed for low carbon steel, high 
carbon steel, and alloy steel parts — aluminum alloy, magnesium 
alloy, brass and other non-ferrous castings, forgings, sheets and 


shapes. 


A. 





QUICK ATTENTION « SPEEDY DELIVERY 

of the right type of furnace to handle your particular heat 

treating need. WRITE, PHONE OR WIRE for a Despatch 
engineer to work out your specifications with you. 


e. a 





DESPATCH INTERMITTENT CONVEYOR TYPE 
FURNACE in use at aircraft engine plant for insert 
shrinking of valve guides and spark plugs. 


DESPATCH MONORAIL LOADED FURNACE in use 
at aircraft engine plant for pre-heating of motor assem 
blies prior to hot glycol test for leaks 


DESPATCH SOLUTION HEAT TREATING FUR- 
NACE (indirect gas fired) for processing a maximum 
load of 10,000 pounds of aluminum castings. 


DESPATCH POT TYPE 
FURNACE for heat treat 
ment of engine and pre 
cision instrument parts 
Also ideal for rivet heat 
ing. Eliminates the neces 
sity of messy salt baths 


DESPATCH CF FUR- 
NACE for use in the tool 
room, in the metallurgical 
laboratory, or in production 
It is flexible, speedy, accu 
rate. This Despatch Ur 
furnace is being used for 
U. 8S. Air Corps. 


DESPATCH 


OVEN COMPANY minnenporis, minnesota 
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This NEW Cross-Country Trainer Has 





VERY TRING.. 


rf =} For several months WACO has 


on worked with Civilian Pilot Train- 





ing Program operators, pilots and 
mechanics to equip this new model VKS-7F with 
everything needed for the CPTP cross-country 
instruction and instrument training. 

Powered with the Continental W670-M en- 


gine ... the same reliable series used in the 


famous WACO UPFE-7 secondary trainer .. . 
equipped with vacuum flaps, controllable pro- 
peller, and all required instruments and radio 
equipment—this new ship is ready to begin your 
cross-country program. 
Due to priority requirements, we suggest that 
you anticipate your needs and wire your order 


immediately. 





[THE WACO AIRE Reg 
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The Publishers of 


AEROSPHERE 


THE INTERNATIONAL AERONAUTICAL AUTHORITY 


announce a 


limited 


FIVE YEAR 


SUBSCRIPTION PLAN 


Orr unprecedented Five Year Plan is restricted 
to 1000 exclusively numbered volumes. It comes to 
you as a result of the tremendous demand by avia- 
tion’s key men, top-flight organizations and aero- 
nautics’ enthusiasts the world over for the notable 
work AEROSPHERE has done, and will continue 
to do year after year, for the published record of 
the world’s aviation. 


The fact that aircraft, engine and equipment 
manufacturers, military and government offices and 
individuals in all walks of life touched by the far 
reaching effects of aviation now use AEROSPHERE 
daily is a testimonial to the vital importance of the 
services the, editors of AEROSPHERE perform. 
Your possession of an exclusively numbered copy, 

» each year as issued, is fine tribute on your part to the 
memorable labors of the air man through modern 


* $45 payable with subscription or $22.50 with reservation and balance in 30 days. 


history and a point of pride that will be enhanced 
year by year as the future history of aeronautics un- 
folds before you in your own personal AERO- 
SPHERE library. 


Here is what you receive when you are numbered 
among the 1000 subscribers to the Five Year Plan 
(starting with AEROSPHERE* 1942): 1) Your 
copy, under the limited subscription, will be exclu- 
sively numbered, the same number to be used each 
year; 2) Your copy will be personally autographed 
by the Editor; 3) Your name will be stamped on 
the front cover of each copy; 4) Subscribers will 
receive the first copies printed before any general 
issue to the public. The order of receipt of your 
subscription® will determine what your number will 
be and renewals will be privileged to continue under 
the same number. 
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The following is typical of the spontaneous acclaim accorded it 
when the Five Year Plan was privately announced a few weeks 
ago to a group of AEROSPHERE users: 


“I will heartily accept your 5-Year Plan for $45 and en- 
closed find money order.” A Private Flyer 


‘Received your most generous offer to make me No. 421 
on your preferred list of 1000 members to receive the new 
5-Year Plan and was tremendously pleased at the honor 
accorded me.” An Army Lieutenant 


‘‘Herewith is our check in the amount of $45 for a 5-year 
subscription.” Leading Pacific Coast Aircraft Manufacturer 


“I will be pleased to have you enter my subscription on 
this basis.” A Wall Street Broker 


“If you will send us a bill for $45 for 5 years on our con- 
tinuation order, we will pay it.” A Leading University 


“You may cancel our pre-publication order for the 1942 
AEROSPHERE (requisition LE-1949, S-43159) and sub- 
stitute the 5-Year Plan.”’ A Large Refining Company 


“This library will most certainly want to receive all yearly 
issues.” A Midwestern University 


“I have had untold pleasure from AEROSPHERE ¢ 1941. 
Anyone connected with aircraft is foolish not to have these 
volumes.” An Automobile Dealer 


Kw WwW KW 


THREE YEAR PLAN 


This plan offers you the advantage of substantial 
savings, three years of the regular edition of AERO- 
SPHERE (starting with AEROSPHERE*1942) 
for $25. (For example, the 1942 AEROSPHERE 
on publication will be $12.50 and later issues, be- 
cause of war conditions, probably more.) 


Ww 
AEROSPHERE® 1942 


Pre-publication rates are $10 with your order, $11 if 
paid on delivery. On publication, $12.50. This vol- 
ume, now in preparation, will bring up-to-date the 
sections on Aircraft, Aircraft Engines, Statistics and 
Buyer’s Guide and will contain various new features 
including a section on all phases of Aircraft Arma- 
ment. AEROSPHERE® 1942 will not appear until 
July, and maybe later. 





Present Printings Available 


(1) AEROSPHERE «1939 — A last few copies of this 
important first volume (Published May 1st, 1940) may 
still be had to complete your aeronautical library. This edi- 
tion contains the standard four sections, and furthermore, 
its Engine section covers every aircraft engine ever made 
from 1890 to 1940. (1524 engine illustrations.) Authori- 
tative historical data. Becoming a collector's item. $15 
plus shipping charges. 


(2) AEROSPHERE «1941 — Currently the most com- 
plete and authoritative aeronautical work extant. Contains 
the world’s MODERN AIRCRAFT with 320 pages, 553 
photographs and drawings of 832 models; MODERN 
AIRCRAFT ENGINES with 160 pages, 269 photographs 
and drawings of 526 models; 112 pages of STATISTICS; 
BUYER’S GUIDE with 2,919 U. S. firms and 4,780 
foreign. $10 plus shipping charges. 


(3) MODERN AIRCRAFT from AEROSPHERE ¢ 1941 
— (described above) for those who want an aircraft en- 
cyclopedia alone. $6. 


(4) MODERN AIRCRAFT ENGINES from AERO- 
SPHERE ¢ 1941 — (described above) for those interested 
in engines. $3. 





We must state that due to the overwhelming demand since 
Pearl Harbor it has been necessary to go to press a third 
time. We know you will bear with us in any delivery delay. 


AIRCRAFT PUBLICATIONS 
368 Lexington Avenue, New York (Cable: AIRPUB) 


Gentlemen: Please enroll me under the plan (or ship volumes) 


indicated. My check is enclosed. 


(0 FIVE YEAR PLAN at $45. You are to send engraved receipt* 
giving my annyal number. Name shown below to be stamped on 


my copies which the Editor will autograph. 
(CO THREE YEAR PLAN at $25. Regular edition copies. 
(0 Send me AEROSPHERE * 1942 as soon as published, $10. 


#10 























Name 


Address 





Name to be stamped 





* The publishers must necessarily decline all Five Year Plan sub- 


scriptions received beyond the 1000 limit. 
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HIS actual occurrence (dates, locations, identification, must of 
necessity be withheld) affords a striking demonstration of the 
remarkable consistency of performance characteristic of Stromberg 
Injection Carburetion. 


Fuel consumption is steady, predictable, and runs astonishingly 
true to form in like engines of like airplanes. 

Other attributes of this modern carburetion are: automatic con- 
tinuous self-adjustment to proper fuel-air mixture for all altitudes, 
employing fixed-size metering jets; very appreciable fuel economy; 
a resultant increase in the airplane’s flying range and load capacity; 
simplification of field service work because of the virtually iden- 
tical basic design used on various engine models. 


BENDIX PRODUCTS DIVISION 


OF BENDIX AVIATION CORPORATION 


Ww 
---A BENDIX PRODUCT 
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YOU CAN GET 
THE SHOP SET-UP YOU WANT — with 


= 
“Hallowell” Floor Truck with 
Tote Pans 








SHOP FURNITURE OF 
STEEL 


@ 1367 Bench combinations available 
in varying heights, lengths and 
widths to meet every normal and 
special shop need. 


* Fig. 1117 
‘Hallowell’ Work-Bench 
—Laminated Wood Top 























* ‘Fig. 732 





“Hallowell” Work 
Bench — Steel Top 
and Shelf—Drawer is 
extra 


@ A wide range of Tool Stands and 
Cabinets, Foremen's Desks, Stools, 
Chairs, Hand Trucks, Lift-Truck Plat- 
forms and Tote Pans for stream-lined 
production efficiency. 


@ "'Hallowell"’ Shop Furniture of Steel 
is famed for durability, refinements 
in design and attractive appearance. 
Built for long service, and. utmost 
practical convenience of the user. 
And—prices are right. 





bad Fig. 705 
‘Hallowell’ Tool Stand 





* 


Fig. 1734 
‘‘Hallowell’”’ DeLuxe Work Bench with 
2 receding door cabinets 






@ Send for Catalog today. 


STANDARD PRESSED STEEL Co. 


JENKINTOWN, PENNA. BOX 566 
—— BRANCHES —— 
BOSTON + DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 
















* Fig. 1112 
‘*Hallowell’’ Tool Stand with 
Perforated Steel Sides—Tools 
can be locked—yet visible 








e . Fig. 1249 
e Fig. 1334 ‘Hallowell’ Chair “Hallowell” Floor Truck 
‘‘Hallowell”’ Stool * Pat'd. and Pat's. Pend'g. with 2 racks. 
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Everything in Fabric! 






















BLIND FLYING HOODS ANYTHING OF FABRIC 
ENGINE COVERS COCKPIT ROLLS 
LANDING GEAR, TAIL WHEEL COWL PADS 
AND STICK BOOTS | STRAPS 
FUME PROOF SLEEVES PAD ASSEMBLY HEAD RESTS 
HUB COVERS CORD ASSEMBLIES 
CUSHIONS WING COVERS 
CRASH PADS FUSELAGE COVERS 
- FLOOR COVERINGS CONTAINER ASSEMBLIES 
SEATS FLEXIBLE GUN HEAD CUSHIONS 
LIFE PRESERVER CUSHIONS GUN BLAST BOOTS 


Contact! 


No matter what you want, in this classifica- 
tion, in fabric or leather, contact us—we 
produce the highest quality work only 


~a4 
L. POTTER, ING. 2 vtckswie 2: 


























MAILING LISTS THAT WORK 


OVERTIME 


























i 
JY av Industrial Mailing Lists are a direct route to today’s purchase- 
controlling executives and technicians in practically every major industry. 
These names are of particular value now when most manufacturers are experiencing 
constantly increasing difficulty in maintaining their own lists. 
Probably no other organization is as well equipped as McGraw-Hill to solve the 
complicated problem of list maintenance during this period of unparalleled changes 
in industrial personnel. These lists are compiled from exclusive sources, 
"4 based on hundreds of thousands of mail questionnaires and the reports 
P if Auly- of a nation-wide field staff, and are maintained on a twenty-four hour basis. 
\ fe - ” Investigate their tremendous possibilities in relation to your own product 
f ‘7 5s or service. Your specifications are our guide in recommending the par- 
Z ' ticular McGraw-Hill lists that best cover your market. When planning your 
industrial advertising and sales promotional activities, ask for more facts 
“ or, better still, write today. No obligation, of course. 
semen ———aay, 
“Mc GRAW-HILL McGRAW-HILL PUBLISHING CO., INC. 
DIRECT MAIL LIST SERVICE Direct Mail Division 
s 330 West 42nd Street New York, N. Y. _ 
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BREWSTER 


Buffalo 


Equipped with 


SOLAR 


Exhaust 
System 










mGie 


(=|! 





IN 


| 


EVERY MINUTE that can be saved on the pro- { ad die, spar, cowl, propeller sanding, weld clean- 
duction line is another nail in Adolph’s coffin. — up, etc. “Sandy” will do a great job for your 
We will be glad to send an experienced rep- — production or maintainance department. 


resentative to show you how to save time on “KEEP THEM FLYING!” 
“aN Matta* © STERLING TOOL PRODUCTS CO., 387 E. OHIO STREET, CHICAGO, ILL. © ”*Terente Consas 


a Wi hw 











AVIATION, April, 1942 251 
































ANY ACTUS HOSE CLAMP 
WILL FIT ANY SIZE HOSE 


Each ACTUS Clamp fits 
any hose—%¥s" to 31/2" 


Installed the Easy-Way... 


before or after assembly. 


ACTUS Hi-Pressure Stainless Steel Hose 
Clamps are now used by the U. S. Navy 
and Coast Guard, British Air Ministry, 
Canadian Government and leading air- 
craft and engine manufacturers. They are 


LIGHTER—STRONGER—QUICKER 


Let us show you how ACTUS Clamps will 
help you in your production schedules. 









ACTUS PRODUCTS CORP. 


MOUNT VERNON, NEW YORK 





















. and every 
ey and night. .. is top- ~piodeithet from each 
machine and operator working on any type 
of aircraft parts. And the straightest course 
to this objective can be plotted and controlled 


Target for today . 


by accurate production records supplied by 
Vceder-Root Counting Devices. So if you are 
in command of any branch of aircraft pro 
duction, see exactly how your machines and 
Operators can count on Veeder-Root Devic- 
es to gain higher levels of output. Write to 
Veeder-Root Inc., Hartford, Conn. 


VEEDER- ROOT 


Counting and Computing Devices 
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* Aircraft Landing Wheel cast of Magnesium™ 














1. 
2. 


0. 


5 Profitable Reasons 


FOR ORDERING YOUR CASTINGS 


From WELLMAN 





ANY prominent aircraft firms are ordering 

magnesium and heat-treated aluminum 
castings from Wellman, because Wellman Serv- 
ice offers these advantages: 


PROMPT DELIVERIES. Our entire organiza- 
tion, including personnel, equipment and 
plant capacity is geared up to meet exact- 
ing schedules. 


ADEQUATE FACILITIES. A new modern 
plant offers 40,000 sq. ft. of additional ca- 
pacity. Also, our older plant has been 
streamlined for faster production. 


PRECISION QUALITY. Wellman castings 
have the fine degree of accuracy required 
for aviation work, if necessary, within + or 
— 1/64". 


EXPERIENCED PERSONNEL. Our employees 
have a background of 30 years in brass and 
aluminum, and 10 years in magnesium. 


QUALITY CHECKING. The quality of Well- 
man castings is rigidly tested by labora- 
tories, X-ray apparatus and other facilities. 


Avail yourself of these important advantages by sending 
your blueprinis now for quotation. 
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THE WELLMAN BRONZE AND ALUMINUM CO. 
6002 Superior Ave. 


Cieveland, Ohio 





SHOP ORDER: 








‘1809 SEDGLEY AVENUE 








ne FAECES “HOM 


12 gauge (.109) mild steel 


18” x 24” 


16 different dies used, re- 
quiring 16 turret positions 


Set up time—S5 minutes, 6 


seconds 


Time to pierce 41 openings 
including turret rotation — 


7 minutes, 24 seconds 


Time to produce first piece— 


12 minutes, 30 seconds 


wt WIEDEMANN TURRET PUNCH 


fé/2 MINUTE A - FoR ist PIECE 


— EACH FOR 2nd 
AND 3rd PIECES 


7/2 MINUTE 


The almost unbelievable fact is that this one job — from 
blank to finished piercing — took just 12'2 minutes — the 
result of the time saving Wiedemann Gauge Table and 
Turret Punch Press. 


The material is handled to predetermined positions by 
the operator — Turret construction makes required die in- 
stantly available— and the press pierces the material — 
accurate to + .007”. 


There is a size and capacity for every use—Short run jobs 
can be produced at long run low cost. Be sure to write for 
full details on the models and types of Wiedemann Turret 
Punches. Get the proof of short run piercing efficiency. 


WIEDEMANN MACHINE CO. 


PHILADELPHIA, PA. 















STEEL 


NON- 
FERROUS 
METALS 


PLASTICS, 
ETC. 


Ps 




































































These superb machines, built to deliver any speed up to 
two miles of saw blade travel per minute without vibra- 
tion, are doing hundreds of metal-cutting and other jobs 
in a fraction of the time previously required, in plants 
throughout the aviation industry. To increase production 
and make important savings in costs by all means investi- 
gate them, at once. A line requesting Metal Cutting Band 
Saw Bulletin will bring you the complete facts promptly. 


PERFECTLY SAFE: Two-Wheel Lockheed Hydraulic Brakes 
automatically and instantly stop the wheels in case of saw 
blade breakage—completely guarded. 


Many HIGHLY DE- 
VELOPED, PATENTED 
FEATURES found in no 


other band saws are in- 


corporated in TANNE- 
WITZ HIGH SPEED 
BAND SAWS. 

Built by 


Sawing Machinery Specialists 








* 


Lye Miles hebcsaee... 


- POWER DIVE AT 


... Testing Aircraft Fabrics 
for Tensile Strength 





N the Thurston Laboratories we 

“power dive” all fabrics on a tensile- 
strength recorder before we allow them 
to carry the AIRWING label. 

It is a careful test, because vastly im- 
proved aircraft performance is making 
severe demands on the fabrics in use 
today. That is the reason why every 
specification is subjected to thorough 
testing in our Laboratories. When you 
see the AIRWING name on fabrics or 
tapes you can be certain of assured per- 
formance, guaranteed to exceed speci- 
fication figures. 

The famous AIRWING line includes 
airplane fabrics, balloon cloths, utility 
cloths. A complete selection of tapes 
comprises pinked edge and sealedge 
tapes, herringbones and predoped tapes. 
AIRWING tapes are available in all 
widths, cut in our own factory. 

If you insist on AIRWING Fabrics 
and Tapes, you can be certain of proved 
performance. 











W. HARRIS THURSTON 


% THURSTON CUTTING CORPORATION *& 


Main Office: 40 Worth Street, New York, N. Y., U. S. A. 


Laboratory, Cutting Factory and Warehouse 
at 17 Beach St., New York. N. Y.. U1.8.A. 
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For a Flexible 


D-C Power Supply 
“Use 


G-E RECTIFIERS 


AVAILABLE FOR 
PROMPT DELIVERY! 


Tier 
Mounting 
Of Two 
G-E 
**500” I¢. 


Designed for maximum over-all 
efficiency for your electroplating and 
anodizing operations 


General Electric Copper-Oxide Rectifiers are 
easily grouped in parallel to handle heavy 
current loads or in series to obtain higher 
voltage for special processes. They provide 
economical decentralized power sources... 
require practically no maintenance .. . can 
be added easily as your business expands. 
Investigate the savings possible with G-E 
Rectifiers. Write today to Rectifier Sales, Sec- 
tion A-2844, General Electric Company, 
Bridgeport, Conn. 


GENERAL {% ELECTRIC 
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THE PROOF 




















PUDDING! 


Every day we re- 
ceive requests from 
the Aviation 
Industry for 
men we have 
trained to 
do speci- 





proves 
that the 
instruction 
provided at 
ROOSEVELT 
AVIATION 
SCHOOL meets all 


the requirements of 


the industry: 


SUMMER CLASSES 
i as ee Oe ee Ee 


AVIATION TRAINING AT ITS BEST 
SIGN AND MAIL COUPON TODAY..____.. 








ROOSEVELT AVIATION SCHOOL 
at Roosevelt Field, Mineola, Long Island, N. Y. 


Without obligating me, send details of course checked: 


O COMMERCIAL PILOT O COMBINATION FLIGHT-MECHANIC 
O PRIVATE PILOT OMASTER AIRPLANE & ENGINE MECHANIC 
Raid cngmanginalbneeseds odbovacesivans boves A Eiekoossansiédeos 
IR Cots ndrbdce ciwewe ctnbaevepsadensscbin.c.subscdondsesecceésevecstages 
REG baetamphaidnesas- decesebsubnin'ichcncns> MUNDanesccscen. 
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Consistent Time and Work Savings 


in DE-BURRING and FINISHING 
OPERATIONS «ix 


Brightboy 


The RUBBER-CUSHIONED ABRASIVE 
MATERIAL for Hand and Machine Work. 
Not a Buff. Not a Grind. 


Now used by America’s leading * airplane and parts 
manufacturers for work on engines, accessories and 
instruments, propellers, fuselages, assemblies, alu- 
minum, stainless steel and other metals to be 
welded, soldered, finished. In one operation, Bright- 
boy will debur, polish and put on a slight radius. 


BRIGHTBOY is an elastic rubber compound impreg- 
nated with abrasive. It introduces a new time and work 
saving principle in polishing and finishing operations. 
In action the abrasive recedes into the resilient rubber 
binder, falling free as the binder is worn away. Mini- 
mum dimensional loss of the material on which it is used. 


Easy, clean, economical to use. No training or experience 
necessary. A wide variety of shapes for a wide variety 
of uses—tablets and sticks for hand work; wheels for 
stationary, portable and flexible shaft, electric and pneu- 
matic grinding, finishing and buffing machines. No spe- 
cial shaping or preparation. All shapes and sizes ready 
for immediate use. 


Ask your mill supply jobber for prices, sizes. If you 
cannot obtain prompt information or deliveries from 
your regular supply sources, give us details of your re- 
quirements and we will send you complete illustrated 
catalog and prices. 


BRIGHTBOY INDUSTRIAL DIVISION 
WELDON ROBERTS RUBBER CO., Newark, New Jersey 









* Names on 
request 
WHEELS TABLETS 
STICKS BLOCKS 





"4 =a eke) i ce) -1-3- 


Brishtboy 


The SOFT RUBBER binder 
CUSHIONS. the abrasive 





























TO BETTER USE 
OF 


ELECTRICAL CONTROL 





COMPLETE CATALOG 
OF RELAYS 
AND ELECTRICAL 
CONTROL APPARATUS 


If the products you are build- 
ing for the war effort call for 
the use of relays, stepping 
switches, keys or other elec- 
trical control devices, this 
book is a “‘must”’ item for you. 
It includes more helpful data 
and a greater variety of prod- 
ucts than you will find any- 
where else under a single 
cover. 

More important still, it lists 
the products of the pioneer 
organization in the electrical 
control field; the company 
which originated the auto- 
matic telephone and has 
adapted electrical control 


units and principles to every conceivable type of business. 


Write for your copy of this new book today. It will 
not only save you time and money, but will also help you 


improve your products. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Sireet, Chicago, Ill. 





AUTOMATIC < ELECTRIC 


RELAY MAKERS SINCE 1898 
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THE BOOK FOR 
ALL WHO WANT 
TO BECOME 


accomplished air- 
craft layout and 
: design draftsmen 


Without spending a single word on non-essentials, this book 
shows you plainly—and soundly—how to make layouts and 
; design many airplane parts und fittings that may be made 
efficiently and economically in the shop. Already used in 
classes for more than a year, now you may secure it—a com- 
, pactly presented, self-study course, filled with illustrations, prob- 
lems and solutions, references, etc. 


Aircraft Layout and Detail Design 


By Newton H. Anderson, 
Program Director of Education Department, 
Douglas Aircraft Company, Inc. 


306 pages, 6x9, 230 illustrations. 


$3.00 


Covering the three main subjects with which every aircraft 
layout draftsman must be familiar: descriptive geometry, detail 
design and fitting analysis, the book gives you: 

—timesaving pointers on layouts, why and how they are made, 
what information they should contain, etc. 

—directions for laying out airfoils from various types of data; 
—suggestions on the choice and specification of rivets, nuts, 
bolts, pins, bearings, and bushings; 

—practical factors of forging, casting, and other fabrication 
processes as they affect detail design; 

—fundamentals of stress analysis as applied to detail design; 
—metheds and examples of calculating bending and torsional 
stresses, making strength calculations for riveted and bolted 
joints, struts and columns, and designing thin web beams. 


SEE IT 10 DAYS—MAIL THE COUPON 


McGRAW- HILL \W 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK COMPANY, INC. 

330 West 42nd Street, New York, N. Y. 

Send me for 10 days’ examination, subject to approval or return. 
Anderson—Aircraft Layout and Detail Design. At the end of 
10 days I agree to pay $3.00 plus a few cents for postage and de- 
livery, or return the book postpaid. (We pay postage on orders 
accompanied by remittance.) 
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(Books sent on approval in U. S. and Canada only ) 
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For America’s Victory 


Mighty monarchs of the air, the Boeing Flying 
Fortresses, equipped with Wittek Aviation Hose 
Clamps, are coming off the production lines in 
ever increasing numbers for the protection of 
American soil and the American way of living. 
Proved by use in service, Wittek Aviation Hose 
Clamps are standard equipment of aircraft manu- 
facturers and engine builders, and the standard 


replacement clamp of the industry. 


THE STANDARD OF THE INDUSTRY 


WPT RIK 


e 


HOSE CLAMPS 


Type FB Stainless Steel 








NOPAK Jolt-Squeeze Valve 
for Molding Machines, 






Mb 7. 


NOPAK Leakproof Valves 
Can Give It a Lift! 


Before you invest in an additional compressor, 
give your present equipment a chance to deliver 
its full rated capacity. How? First, replace all 
worn, leaky, air-wasting shut-off or operating 
valves with NOPAK Valves. Second, check air 
lines for leaks at all joints and unions. Remem- 
ber, one tiny air leak can waste $20.00 to $28.00 
worth of compressed air in a month! 


After taking these steps to halt pressure loss, 
you'll notice a substantial increase in compres- 
sor capacity plus a worthwhile saving in air 
costs. Yet, you gain these benefits at only a 
fraction of the cost of an extra compressor. 


NOPAK Valves are wearproof, as well as leak- 
proof, have no packing to deteriorate, require 
no packing replacement, save maintenance ex- 
pense. What's more, we can ship illustrated 
types, in all sizes, immediately. 


GALLAND-HENNING MANUFACTURING CO. 


2748 South 31st Street s Milwaukee, Wisconsin 





NOPAK Shut-Off Valve for 
Quick or Throttling Action. 


NOPAE, Representatives in Principal Cities 
VALVES and CYLINDERS 


DESIGNED for AIR or HYDRAULIC SERVICE 
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HUNTER Electro- ee case. N. ¥ 


480 S. Warren St., 


















NOPAK Type R Foot 
Operated 3- and 4-Way 
Control Valve. 












and DEPENDABILITY 





JUSTRITE SAFETY CANS 


Approved, inspected, and individually num- 
bered and labeled by Underwriters’ Labora- 
tories, Inc. That means they provide the SAFE 
way to store and handle ‘flammable and ex- 
plosive liquids. And they're built to last— 
24-gauge lead coated steel double seamed 
and soldered—baked enamel finish. Easy to 
fill and pour—no spilling—no funnel. Spout 
closes automatically except when pouring. 
Seven sizes, 1 pint to 5 gallons. 


JUSTRITE Twin-Bulb ELECTRIC LANTERN 





Approved by Underwriters’ Laboratories, iac., 
for use in hazardous locations, Class 1, Group 
D. Ideal for industrial use as well as an emer- 
gency light for planes and fields. Powerful 
634 candle power forward beam plus light 
to sides. Twin bulbs reduce danger >f light 
failure—a flip of the switch lights second 
bulb instantly. Ruggedly built for years of 
service. 


Ask your jobber or write direct for 
catalog of Justrite Safety Products. 


JUSTRITE MANUFACTURING COMPANY 
2090 N. Southport Ave., Chicago, III. 
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The flyer turns the 
knob on the little 
Ward Leonard 
Rheostat and just 
the right degree 
of comforting heat surges ugh his 
flying suit. It is not an ordinary com- 
mercial control but one that has the 
ruggedness and dependability required 
by air service in spite of its minute 
dimensions and extremely light weight. 
This is but one of the many special 
control devices that Ward Leonard is 
producing in quantities to serve na- 
tional defense. 


Electric control @) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY 


57 South Street, Mount Vernon, N. Y RESIS 







TOR: 
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Best preparation for an 
aircraft industry job! 


The largest single group of men in most aircraft plants 
consists of those who*handle sheetmetal. And here, in this 
book, is the simplest, yet most complete manual for all 
who want to start this work or improve in it. Shop terms, 
plan reading, layout, tools, material, methods—all that is 
needed to start even the novice in sheetmetal work, and give 
him practical ability, is here. 


Just Out! 
How to Do Aircraft 
Sheetmetal Work 


By Cart Norcross 
Managing Editor, Aviation 
and James D. QuINN, Jr. 
Lieut. (jg), U.S.N.R., In Charge, 
Ground School, U.S. Naval Air Station, N. Y. 
285 pages, 6 x 9, 172 illustrations. $2.20 


Here is a concise, practical course, telling you how to 
lay out work and cut, form, and join sheet metal parts used 
in airplane manufacture and repair. Shows how to make 
and use templates; how to transcribe work from drawings 
to metal ; gives full, clear instructions on the various meth- 
ods of joining sheet metals, including spot welding, also the 
use of jigs in assembly and the special techniques of skin 
fitting. Fundamentals such as blueprint reading and shop 
mathematics are included, and review questions and prac- 
tice projects are given. 












Based on lesson plans and 
projects developed in a lead- 
ing high school of aviation 

trades. Now available to you at 
the low price of $2.20. Free 
examination. Send the coupon today. 


MAIL THIS COUPON 


McGRAW-HILL 
y ON-APPROVAL COUPON 





e 

. e 
. McGRAW-HILL BOOK COMPANY, INC. - 
s 330 West 42nd Street, New York, N. Y. a 
= Send me for 10 days’ examination, subject to approval or return, : 
# Norcross and Quinn—How to Do Aircraft Sheet Metal Work. At s 
= the end of 10 days I agree to pay $2.20, plus a few cents for postage § 
= and delivery, or return the book postpaid. (We pay postage on s 
4 orders accompanied by remittance.) > 
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NEEDLE K 
BEARINGS | 


Carry Heavy Loads in 
LANDING GEAR , 
WING FLAPS 
BOMB BAY DOOR 
OPERATING MECHANISMS 
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ROLLER BEARING 
COMPANY 
OF AMERICA Ys 


TRENTON ° NEW JERSEY 








<<>> 


126 CLAY STREET 
»s BROOKLYN,N.Y. 





REZNOR 


GAS FIRED UNIT HEATERS 





















SAVE days and sometimes 
weeks in installation time 
by installing Reznor Sus- 
pended Gas Unit Heaters. 
The units are available and 
ideal for alterations and 
construction of defense 
factories. Only a gas line 
and electricity are re- 
quired. Compared with 
cast radiation systems, 
they use 89 less vital ma- 
terials. This alone means 
less delay. Send for cata- 
log of Reznor’s complete 
line NOW. 


REZNOR MANUFACTURING CO. 
403 JAMES STREET 
MERCER, PENNA. 


“GAS WEATERS EXCLUSIVELY SINCE 18605 


T 
NUSTRIES 








B-A-30 


Reg. Trade Mark 





B*xA* 30 airplane wing cloth, famous for 
its uniformity, is lighter, stronger and more 
closely woven than ofher airfoil fabrics. 


WELLINGTON SEARS COMPANY 
65 WORTH STREET NEW YORK CITY 
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The name “IRVIN” on the harness 
means the chute is produced in an 
Irvin factory with over 20 years of 
experience built into it. 


Uséd by Allied Air Forces in gl 
parts of the world. ge 


Literature can be had by sthooi 
executives for the asking. Address 
Main Office in Buffalo, N. Y. 


IRVING AIR CHUTE CO., INC. 
1670 Jefferson Ave., Buffalo, N. Y. 


Factories at Buffalo, N. Y.; Glendale, Calif.; Fort Erie, 
Canada; Letchworth, England; Stockholm, Sweden, and 
other countries. 


DEAR, 


SERVING OVER 40 GOVERNMENT AIR | SERVING OVER 40 GOVERNMENT AIR FORCES 
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Automatic Regulation 
of 
Control Cable Tension 





Sturgess 
Cable Tension Regulator 
Is 
Simple—Rugged— 
Without Extra Weight— 
Effective 


The answer to nearly every problem is simple— 
when it has been found. There is precision work 
in this Sturgess Regulator—there are two years of 
experimentation, tests, and refinement — but the 
result is a unit of comparatively few working parts, 
strong to an ample safety margin—ready to do a 


new and important job—well! 


PACIFIC SCIENTIFIC 
COMPANY 


Aircraft Accessories Since 1921 


Address Inquiries to: 


1430 Grande Vista Avenue 25 Stillman Street 
Les Angeles, California San Francisco, 
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methods of handling anc 
and the closest adherencé 


veneers, we offer the following A an woods — precision cut to any thickness: 
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Elm a Sitka Spruce ] 
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Hard Maple 7 | American Walnut 7 

J For further information, address: ] ] For further information, address: ] 
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_ PENOKEE VENEER COMPANY © 7 NATIONAL VENEER & LUMBER CO. 7 
] MELLEN, WISCONSIN ] j AVIATION DIVISION ¢ INDIANAPOLIS, INDIANA ] 
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A need of the hour—top precision 
production 


ARTER ROTARY SURFACE GRINDERS 


Crankcase faces, connecting rods, clutch 


discs, cams, gears, are precision ground 
on ARTER ROTARY SURFACE GRIND- 
ERS in step with today's high-gear air- 
craft production program. 


Great vertical capacity. Tiltable work 
table. Ease of control. Auxiliary mag- 
netic chuck plates. 


Arter engineering service for all surface 
grinding problems. 


ARTER GRINDING MACHINE CO. 
WORCESTER, MASS., U. S. A. 
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D PROPELLERS 


CONTAIN BRONZE PARTS BY AMPCO 


N all combat planes—fighters and bombers of 

both services—engine and propeller parts made 

of Ampco Metal, that alloy of the aluminum bronze 

class, give increased operating life under severe 
flight conditions. 


BOTH cnunes 


Other aircraft equipment—retractable landing gear 
and tail wheel assemblies, windshield wipers and 
other operating accessories are also Ampco- 
equipped. Aircraft designing engineers prefer 
Ampco bronze for longer life and maximum service. 


-Ampco Metal has the controlled quality, the high 
physical properties, and rugged strength that make 
it ideal for aircraft service. It is a metal that can 
“take it”’—stand up against unusual stresses—and 
fill one of the aircraft industry’s vital needs for 
combat services. 


Literature on Bronzes 


Ask for Ampco Literature describing the use of 
Ampco in aircraft construction. Free on request. 


AMPCO METAL, INC. 


Dept. A-4 


Milwaukee, Wisconsin 


















American Airlines Photo 


Yse MERIAM 
MANOMETERS for 


TESTING avd CALIBRATING 
Aircraft Instruments 


@ To maintain the accuracy of Altimeters—Air 
Speed Indicators—Rate-of-Climb Indicators—Fuel 
Pressure Gauges—Manifold Pressure Gauges— 


‘Suction Gauges—Fuel Quantity Gauges and other 


aircraft instruments—check and calibrate them 
with Meriam Manometers. 


Standard and special types of Meriam Manom- 
eters, reflecting the company’s more than 30 years 
experience and outstanding leadership in building 
accurate indicating instruments, are used for 
checking and calibrating at all Army air fields in 
the United States and Possessions, and at Navy 
air field and training stations. They maintain 
unvarying accuracy against which other gauges 
can be checked positively, and in addition are 
widely used in testing Crankcase Pressures—Air 
Flows — Absolute Stack Pressures — Carburetor 
Pressure Drops — Engine Manifold Pressures — 
Supercharger Pressures—both in aircraft manu- 
facturing and in engine, carburetor, pump and 
other parts manufacturing plants. 


‘ Our wide experience in this exacting calibrating 
and testing work is fully at your disposal. Do not 
hvsitate to write us fully about your problems. 
We will endeavor to be of every possible assistance. 





Manometers, 





Meters, and Gauges 
for the accurate : 
measurement of Pressures, Vacuums and Flows of Liquids and Gases. 














AVIATION, April, 1942 263 





LITTELFUS 
























A LITTELFUSE 
TROUBLE 





You won’t lose the cap with 
markings and rating in the ma- 
chinery when you remove a 
Littelfuse! Caps are LOCKED 
—not just attached by shatter- 
ing cement. Guranteed not to 
loosen. Another Littelfuse fea- 





HI-X in Guns versus Bombers 


“Big Bertha” has been known to fire a shell 80 miles but the Big Bomber will carry the “shell” 





thousands of miles! The reason: American aviation engineers have made HI-Xplosive in Locked Cap 3 Anti - Vibra- ture for which there is no 

the form of high-powered iso-octane aviation fuel more effective in the engine cylinder tion Littelfuse ne - 3 

than is TNT in the gun breech. equivalent.” (U.S. Pat. 1922- 

“a We pie pride in the part U. S. Super-Positive Piston Rings have played in 642). See all the differences between LITTELFUSES and 
ag ta = A Ee ordinary fuses: the Littelfuse Twisted Element that braces 

engines ind the figure is constantly being revised upward! To exact every possible ounce against severe vibration—the Littelfuse gooseneck that 

of energy from the terrific HI-Xplosion the piston ring must seal perfectly and endure far 4 a 

seed wieahciia ele auth Secslepees aiagsit th. eiesaenias eda timiitions takes up contraction and expansion. We make fuses for 

met the expectations of aircraft engine designers. Grueling service in both peacetime all and every aircraft purpose. Ask for complete catalog. 


transportation and combat action has given proof of quality unsurpassed. That's why manu- 


U.S. HAMMERED PISTON RING CO., INC. aaa mete 














@ 

Machining 

to Infinite 

Exactitude 
e 





Metinine of castings to the precision tol- 


erances required in the production of me- ba oO L e SAWS 


chanical parts, such as the magnesium super- 





charger housing-cover illustrated above, is our Cut Faster...Last Longer 

particular specialty. Nowhere will you find a Cut faster—because both inside and out- 

shop more adequately equipped to handle diffi- side diameters are ground with 14° clear- 

cult machining and delicate experimental work. ance to insure free cutting through thin 
skins and corrugations. 

@ Write Us Concerning Your Requirements! Last longer—because saws are made from 


solid, high-speed steel, with sufficient wall 
thickness to dissipate heat quickly. 


Saws %" to 2” use No. 1 arbor—%4” pilot—%4" shank 


Saws 2%" to 4" use No. 2 arbor—4" pilot—%” shank 
Write for complete catalog on your 
= business letterhead. 


COMPANY 
1931 Antoinette Detroit, Mich. 
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EFORE our “Defenders of the Sky” 

received their wings, long hours of 
intensive training were accomplished that 
they might learn every function and phase 
of the scores of flying aids which science 
now places in their planes. This patiently 
acquired skill, coupled with the unsun 
labors of the ground-crews whose wor 
and worry insure faultless performance 
of the ships they fly, make effective the 
courage that leads—to victory! 

A vitally important factor in maintaining 
this unstinted courage is the precision re- 
quired in the design and production of 
Bendix-Scintilla Aircraft Engine Ignition 
Equipment. The skilled hands of hundreds 
of men and women who build Bendix- 
Scintilla Ignition Devices accept with 
honor this responsibility. 


SCINTILLA MAGNETO DIVISION 


Bendix Aviation Corporation, Sidney, New York 


BENQ) ' 
oul aafae-) 


hs 












































} tools obtain- 
ab RONG TOOLS 
enjoy Meiriegical position 
in the aviation industry. 
Wherever quality rules, you 

- will find TOOL HOLDERS, 
bE WRENCHES, DOGS, 
CLAMPS, SETTING-UP 
OL ACHINE 
RMSTRONG 


” 
. 


se HW BROS. TOOL CO. 
PCM ee. "Chicago, U.s. A. 
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“AMERICA’S MIGHT 


From San Diego to Singapore, the Fenwal Thermo-Switch 
is on the job giving dependable heat control to America’s 
mighty air force. Fire protection and detection, overheat 
warning, control of heating systems, oil pre-heating. are 
some of the jobs this compact, rugged, Thermo-Responsive 
Electric Switch is performing. 


It features a 1/10° F. Differential. 
Brass shell is active element, 
hence there is practically no 
Thermal lag. Range—S0° F. to 
400° F. Definite slow vibrationless 
Break. Rating 10 Amp. 115 V., 5 
Amp. 230 V., also available 25 
Amp. 115 V. 



























a. 205 MAIN STREET 
7 ly ASHLAN Dm MASSACHUSETTS 






ot 







MI 












AVIATION, April, 1942 











INTERNATIONAL offers the only 
complete line of Landing Flares 
approved by the Civii Aeronautics 
Administration to meet all weight 
classification requirements. 


Landing Flares, Signal Flares and 
special pyrotechnic equipment built 
to specification for military and 
commercial aviation. Specify 
INTERNATIONAL for safety and 
dependability. 


Write for complete catalog. 





Prompt shipment from 10 Strategically-Located 
Steel-Service Plants... Ryerson Aircraft Steels include: Bars, 
Plates, Sheets, Strip, Wire, Tubing, Pipe, :Structurals and 
Alloys—SAE X4130 Hot Rolled Normalized, Pickled, Ojeg— 
Cold Drawn Annealed Bars—Hot Rolled Annealed Billets— 
: SAE X4130 Heat Treated, Cold Finished, Rounds, Squares and 

MPD Vey ’ eh 1n4" Hexagons—SAE X4340 Hot Rolled Annealed Rounds and 
\ tT} \| I) \ 1) |: | \}} | : Hh; \ 1) } | : many others. Write for Stock List. Joseph T. Ryerson & Son, 


Inc. Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 


of THE AI CUR i ( | T Ty City Olio Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 






















ALLIED AVIATION 
Corporation 


MOLDED PLYWOOD AIRCRAFT 
BALTIMORE, MD., U.S. A. 


DID IT IW 1917-WE ARE 
DOING IT AGAIN jody 


Manufacturers of 


MOLDED PLYWOOD 
STRUCTURES 


¢ equipment 
“ection” in World War | and is agoin todoy 
widely used in all phases of our defense octiv- 


COMPLETE ENGINEERING SERVICES 
INCLUDING 7 FOOT WIND TUNNEL 


Prompt Deliveries 
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FLEXIBLE CABLE . 


FOR PRECISION-BUILT . . 
is closely wound tinned 


REMOTE CONTROLS 


ARERNS 







fabric treated to 
Cable is permanently 


WAVY SPRING ... 
















ings for inner sliding 
aircraft cable. 


WRITE FOR COMPLETE CATALOG 


Arens enaineers will gladly assist you in all specialized 
remote control problems. 
ARENS CONTROLS, INC. 


2257 S. Halsted Street * Chicago, Illinois 


. . inner sliding member 


ing strong aircraft cable. 
wrapped, flat steel tinned wire covered with 
resist gas, 


reduced-friction control 
cable can be tied in knots 
The high spots in the closely wound tempered 
spring steel casing stores lubricant and col- 
lects foreign matter—low spots act as bear- 








steel spring surround- 
Casing is spring- 


When You Need 


Quick Action... 


on Opportunities available 
or wanted in AVIATION 


water and oil. 
lubricated. 


and still work. 
Use 
The “Market PLAce” 
OF 
AVIATION 


Published 
Each Month 























NO. 50 TYPE 
The VERSATILE 
Jewel Light Assembly 


An extremely popular Assem- 
bly in aircraft use. Versatile 
because its three removable 
fibre washers compensate for 
different thicknesses of panels 
. . can be used on more than 
one panel thickness. NO. 50 
Type with 4” Jewel is among 
the sturdiest and most depend- 
able of all miniature light As- 
semblies . . mounts easily and 
quickly in little space. We 
make a complete line of Light 
Assemblies, stock or special. 
WRITE TODAY! 


DRAKE MFG. c0., 1713 W. Hubbard St., Chicago, Ill. 


Pacific Coast Representative: Radio Products Sales Co., 238 W. {5th St., Los Angeles 



















RECOGNIZED 
LEADERSHIP 


Meticulous craftsmanship best char- 
acterizes production at the Pioneer 
Parachute Company. Unhurried and 
painstaking, experienced men and 
women work with scientifically pre- 
tested materials. Pioneer standards of 
absolute safety set the careful tempo. 
Flyers in every branch of aviation rely 
on this insurance of Pioneer perfection. 





















Kd PIONEER PARACHUTE COMPANY, INC, cuine 


ECTICUT, Lt 





































contributing to the 








‘Products advertised in AVIATION are 
reliable. Write advertisers for further 
information. 





Theres Nens in the Advertising Pages 


For the latest news of the products which are 


Read the Advertising Pages of 
Aviation in this and every issue 


tapid growth of flying 





AVIATION 


(A McGraw-Hill Publication) 
330 W. 42nd Street New York, N. Y. 





































& * * * 


MNAVICW? MIRRORS 


QUALITY-MADE FOR MORE 


THAN A QUARTER-CENTURY 
* 
Write for Catalog 
WHITEHEAD 
STAMPING CO. 


1665 W, Lafayette Blvd., Detroit, Mich. 






EST. 1903 









RUSSELL AVIATION UNIFORMS 
CAPS, DEVICES, INSIGNIA 


Quality, Style, Service. Makers of uniforms 
and equipment for officers of U. S. Army & 
Navy for over 45 years. A few of our many 
patrons are foremost C. P. T. and base op- 
erators, and these leading Airlines: EASTERN, 
UNITED, TWA, CANADIAN COLONIAL, 
NORTHEAST, NATIONAL, DELTA, LAMSA, 
AMERICAN EXPORT AIRLINES, etc. 


Samples of cloth, prices and measurement 
blanks sent on request. 


RUSSELL UNIFORM COMPANY 


1600 BROADWAY, N. Y. 
"The Firm with a National Reputation"' 
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WIND DRIVEN 


Soaeitel j 
= tise = | ' 


Df there is anything you want— 
; or something you don't want that other readers 
of this paper can supply—or use—advertise it in 


Aviation’'s Market Place 


AVIATION "CLASSIFIED" 







Also Engine 


Oriven Generators Weight Only 16 Ibs., 2 oz. 














ESTABLISHED 1813. BANKERS MARTINS BANK LTD. 





uN j 
Ss 
~ 7" mS a 


ALFRED PARTRIDGE & Co. LTD.. 
ENGINEERS 
ASHTON RbD., BREDBURY, STOCKPORT. ENGLAND. 
ante —emmeeteaecon, — 


We cordially invite correspondence with American & Canadian Manufacturers who are seeking an organisation 
with Modern Facilities and Services for effectively serving British markets.._ Long established and very excellent 
clientele available. All kinds of products solicited for large and varied market. Please WRITE. 




















WHERE TO BUY 


NEW EQUIPMENT—-ACCESSORIES—MATERIALS—SUPPLIES 

















oh Since 1913 Ste, | FOR 


7. ENGRAVING, 
) ACID-ETCHING, 
FLECTRIC- 










Delivery 





TITANINE INC. UNION, N. J. 











vs. 
ALLEN Flux MARKING 
Delay. “2 STAINLESS STEEL ... on Aircraft Parts 


For production, maintenance, and 
repair work. Works with all soders— 


fast—easy. Send for free samples. ic] vl 

L. B. ALLEN ‘CO. INC. i eugen precision bench-type 
6753 Bryn Mawr Ave., Chicago, II. pantographic machine, with 
interchangeable heads . . . for en- 





Wun knowing where 
to find what you need is 








on dediiid: date toe graving instrument dials, name 
coden De wae plates, etc. . . . and for acid etch- 
ae. . ; ahaa dep A ing or electrically marking air- 
nibvestihthil idthia Wh Rete Good craft engine parts—heat-treated or 
stam: te dani ‘ annealed—on flat, concave, or 
ments do not tell where Habit... convex surfaces. 
to find what you need - - - This “Where to Buy” Sec- Illustration shows machine with 
write tion supplements other ad- engraving head attached. 
AVIATION vertising in this magazine. . . Write for Literature 

It’s a good habit to check 

this page—every issue. H. P. PREIS ENGRAVING MACHINE Co. 


159C SUMMIT ST. NEWARK, NEW JERSEY 























AVIATION, April, 1942 269 














CLASSIFIED ADVERTISING 



























MARKET 


CLASSIFIED 


AVIATION’S 
—_— 








PLACE 


ADVERTISING 


USED PLANES, ENGINES AND PARTS FOR SALE, TRADE OR WANTED 


SPECIAL SERVICES OF DISTRIBUTORS, FIXED BASE OPERATORS, 


ETC. 


(Sales and Service—Storage—Repairing—Charter—Aerial Towing or Exhibitions—Specia! Instruction) 
EMPLOYMENT—SELLING—BUSINESS OPPORTUNITIES: OFFERED OR WANTED 
Address AVIATION “Classified”, 330 W. 42nd St., New York. N. Y. Phone: MEdallion 3-0700—Ext. 55¢ 


RATES: UNDISPLAYED, 10 cents a word, minimum $2.50. (Position Wanted: !/2 the undisplayed rate; box number 
counts as 4 words.) DISPLAYED $7.25 per inch. Contract rates on request. 








BEST CASH OFFER take 1941 Bellanca 90 
Kenroyce 3-place Cruisair. Always had the 
best of care. Less than 120 hours total 
time. Runs and looks like new. Must sell 
immediately. Stevens Ave., Halethorpe, 
Md. 








Cub 


CUB TRAINER 65 HP Lycoming, new Sept. 
1940, 100 hours since major, A-1 condition. 
Special paint job—berry red fuselage—in- 
ternat onal orange wings. Price reasonable. 
Bruce W. Hoffman, 211 W. Logan, Tecum- 
seh, Michigan. 


Fairchild 


1933 FAIRCHILD 22. Inverted 95 HP. 
Mark II! Cirrus. Less than 30 hours since 
Aircraft and Engine major, never cracked, 
new tires, many extras. $750. Cash. Also 
Irving seat parachute, chrome hardware, 
mfg. Aug. 1941. $200 cash. David Dent, 
Edmonds, Washington. 














1940 FAIRCHILD with 145 Warner, fully 
equipped for instrument and night flying, 
privately owned and in excellent condition. 
Price and full details on request. James A. 
Draper, Wilmington, Delaware. 





Luscombe 


LUSCOMBE SILVAIRE—DeLuxe Equipped 
—controllable pitch propeller — two-way 
radio—new February ’41—115 hours—hang- 
ered—will sacrifice for cash—E. A. Powell, 
1012 Park Ave., Richmond, Va. 


Porterfield 


PORTERFIELD 65 Franklin 1941.  LI- 
censed to June 27, 1942. Deluxe equipped, 
aerial, duals, Privately used. Very clean. 
Bargain at $1325. Virgil Leathers, Mar- 
shall, Mo. : 














Waco 





INDEX 


AVIATION "Classified" — April 1942 


Undisplayed ads offering only ONE make of plane 
are grouped under that make. Others appear 
under ‘USED PLANES—General’’ and are num- 
bered and indexed to enable readers to conven- 
iently locate the makes of planes offered, or other 
items of interest. All other undisplayed and 
displayed ads—excepting those relating to employ- 
ment and business opportunities—are numbered, 
or referred to by number and indexed for the 
reader’s convenience in quickly finding ads. 


Used Planes 


BY MAKE: 

Lo EEE CERT RE ECOL. 31 

ROD 60 50556065 KH OTHE CET WHER SER 31 

po 

EQUIPMENT & PRODUCTS: 

See Classification and/or Numbers as follows: 
MiSSUUREE THBSGOTISD 6. ccc cceccvacseccccese 1 
Ne bep cic gieesewic ert. tab bales 05.30 RO 29 
Rl das cx 6 la Baie Ree ok sail) preg nny oe he Sie 7 
RIE ee re Pere 17, 28 
Ere ree tee 
PGMUORTAPRIC MIGGCRING ......cecccccvces 22 
ee ee re ee ne 31 
EERE SS Ti Ne a ee Ete cee 19 


SERVICES AND INSTRUCTION: 
See Classification and/or Numbers as follows: 
Instruction (books) 


SED, o.oo o:0'0 60 0 6K0 6 664 0 beeen 3 31 
Sales GANG Bervice...ccccocecese 19, 26, 28, 31 
Schools...8, 9, 10, 11, 13, 15, 16, 23, 24, 27, 30 
SPECIAL SERVICES ...........00e0eeee 6, 20 
RE ren nner ee arr errr 6 


TRADE (See ads keyed “‘T’’) 


EMPLOYMENT (See also page 271) ....... 21 
BUSINESS OPPORTUNITIES ............ 25 
PROFESSIONAL SERVICES............... 14 





Equipment & Products 





Custom WACO cabin EQC-6, 1936, powered 
by 350 H. P. Wright 760 E-2, with Hamil- 
ton controllable; total time 591h 27m; time 
since PAC major, 202h 47m. Gasoline capa- 
city is 95 gallons. Ship is equipped for in- 
strument flight. Has new Airguide two- 
way radio and Kollisman direction indicator. 
License runs to July 12, 1942. Cash price 
is $6,000 with special equipment or $5,500 
without it. Idaho Maryland Mines Corpora- 
tion, Grass Valley, California. 





Equipment & Products 





Aircraft Batteries 





AIRCRAFT BATTERIES, rebuilt New 
plates and separators. Your case cover 


and costs. Let us quote. Bower Batter 
Mfg. Co., Inc., Reading, Pa. No. 
270 





Miscellaneous 





FOR SALE §& ft. prop. Zenith carburetor 
and parts. Dural, bolts, etc. Weber, 1604 
Chestnut Ave., Brooklyn, N. Y. No. 2 





Services & Instruction 








PILOTS ATTENTION. Prepare for Trans- 
Oceanic Flying. Celestial Navigation avail- 
able under personal instruction of Charles 
A. Zweng, formerly instructor U. S. Air 
Corps. Actual use and practical instruction 
with the new type “Bubble Sextants”. 


Write Pan American Navigation Service, 
Metropolitan Airport, Van Nuys, California. 
No. 3 











Services & Instruction 


Books (cont.) 








CELESTIAL NAVIGATION EQUIPMENT. 
Complete for beginner—consisting of: Air 
Navigation text and Note Book. Dept. of 
Commerce Navigation Plotter. Simplified 
Celestial Navigation. American Air Al- 
manac. Line of Position Book. Illyne Star 
Chart and Navigation Pencil. Outfit com- 
plete $11.75, postpaid or C.O.D. Pan Ameri- 
can Navigation Service, Metropolitan Air- 
port, Van Nuys, California. No. 4 


NEW U. S. COAST AND GEODETIC Navi- 
gation Computer. Solves time, speed, dis- 
tance and drift. $3.00 with instructions. 
Pan American Navigation Service, Metro- 
politan Airport, Van Nuys, California. No. 5 








See Page <&———_=— Advertiser <{——$_-» Number 
272 Aircraft Exporting Corp. ............ 6 
ae pee OO, UE, Be Bis sce cc kodosscs’ 
272 American School of Aircraft Instru- 
SEE. seins «dae elaere Retest wee aes ewes 8 
48 Boeing School of Aeronautics......... 9 
273 Chicago School of Aircraft Instruments 10 
13 Curtiss Wright Tech. Institute........ 11 
271 Fletcher Aircraft Schools............. 12 
272 Indiana Technical College............ 13 
271 Lancaster, Allwine & Rommel........ 14 
273 Luscombe School of Aeronautics...... 15 
272 New York School of Aircraft Instru- 
CE, phos Saveriatterthetecsaeee a ae 
i a ee ee ere: 
271 Pan American Navigation Service..... 18 
272 Pester’s Propeller Service............. 19 
272 Philadelphia Rust Proof Co........... 20 
271 Pratt & Whitney Aircraft............. 21 
262 Preis Engraving Machine Co., H.P.. 22 
255 Roosevelt Aviation School............. 23 
207 Ryan School of Aeronautics........... 24 
271 Simmonds Aerocessories, Inc.......... 25 
272 Snyder Aircraft Corp................. 26 
20 Spartan School of Aero............... 27 
272 Standard Aircraft Eq. Co............. 28 
269 Titanine, Inc. uses x Dite § Eee tee Lr 29 
273 TPM COM i. s bleh 
ae ee eee 





Employment 
Positions Vacant 


AVIATION GROUND INSTRUCTORS, pre- 
ferably Ex-Air Corps men, needed to teach 
subjects covered by Air Corps Technical 
oe curriculum in Airplane and Engine 
echanics. Send full particulars and photo 
(not returnable) In first letter. Roosevelt 
Aviation School, A.C.T.D., Mineola, N. Y. 


AERONAUTICAL Engineering and Me- 
chanic — instructors wanted by Certified 
school in midwest. P 711, Aviation, 520 N. 
Michigan Ave., Chicago, Ill. 
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AVIATION'S MARKET PLACE 

















AIRCRAFT ENGINE MECHANICS 
WANTED 


as instructors by long-established ap- 
proved aircraft school in New York. 
Teaching experience preferred but not re- 
quired. Excellent salary and opportunity. 
State full qualifications in first letter. 
P-716, Aviation 
330 West 42nd St. New York City 














Positions Vacant 


LARGE GOVERNMENT APPROVED 
School of Aviation in middiewest wants to 
get in touch with men 45 or over for posi- 
tions as Instructors to replace employees 
who may be called for Selective Service. 
Two college science or trade school 
teaching experience preferred. Applicants 
without previous instructor experience in 
Aviation will be required to spend 3 months 
in preparatory training at this school be- 
fore salary starts. Write for application 
blank. P 718, Aviation, 520 N. Michigan 
Ave.. Chicago, Hl. 


AIRCRAFT INSTRUMENT INSTRUCTOR 
—minimum of 3 years experience servicing, 
repair, calibration, testing. New York 
school. High salary. State qualifications. 
Box age Equity, 113 West 42nd St., New 
York 


AIRCRAFT AND ENGINE MECHANICS 
wanted at once, with or without instruc- 
tor’s rating, opportunity for advancement, 
large Midwestern mechanics and flying 
school, good salary. State qualifications in 
first letter. P 720, Aviation, 520 N. Michi- 
aan Ave.. Chicago, il. 


AVIATION MAN. Growing accessories 
company needs capable engineer with broad 
experience in aircraft engineering field to 
assume responsibilities of sales and service 
on West Coast. Must be chief engineer 
type and possess qualities of good service 
man. Knowledge of supercharging and car- 
buration necessary. Age 28-40. Write com- 
plete details to Personnel Manager, Sim- 
monds Aerocessories, Inc., 10 Rockefeller 
Plaza, New York. 


Positions Wanted 


YALE GRADUATE open for connection 
negotiating gov’t. contracts or Defense 
work. Formerly with War Trade Board. 
Capital $11,000. Post Box 6072, Washing- 
ton, Cc. 

PHOTOGRAPHER with 12 years experi- 
ence in_ industrial, commercial, publicity, 
advertising, and _ portrait photography 
would like work in photographic depart- 
ment of defense plant. Age 37. Draft ex- 
empt. Single. Own equipment. PW 719, 
— 68 Post Street, San Francisco, 
a 


Business Opportunities 


Capital Wanted 


WOULD YOU LIKE to break into Aircraft 
Manufacturing? Experienced airplane de- 
signer and executive of large prominent firm 
is seeking capital to form new company to 
build latest improved designs. Write BO 
vy i + age 520 N. Michigan Ave., Chi- 
cago, Ill. 


NEW PRODUCTS WANTED 


Will consider developing now for 
postwar production—can be me- 
chanical or consumers goods. Con- 
fidential. Responsible, progressive 
machinery building and sales or- 
ganization. 


Address P.O. Box #1034 
Short Hills, New Jersey 



































ammummms PROFESSIONAL SERVICE 
LANCASTER, ALLWINE & ROMMEL 


Booklet—"'General Information Concerning 
Inventions & Patents’ and ‘Fee Schedule 
sent without obligation. 
Established 1915 
Patents — Copyrights — Trade-Marks 
Suite 452, 815—i5th $t., N.W., Washington, D. C. 














WANTED 


ENGINEER familiar with aircraft power plant 
design, fabrication and testing and capable of 
composing, editing and preparing technical reports. 
bulletins and manuals relating to this art. Appl 
by letter to Installation Department, E. Applica- 
tions not solicited from persons now employed in 
aircraft manufacturing industry. 


AIRPLANE POWER PLANT ENGINEER familiar 
with mock up practice. Attractive position open 
to experienced applicant interested in pursuing this 
form of power plant design development and con- 
trol for an experimental power plant design group. 
Applications not solicited from persons now em- 
ployed in aircraft manufacturing industry. Appl) 
by letter to Installation Department, P.P. 


AIRCRAFT ENGINE POWER ANALYST. Must 
be thoroughly familiar with engine characteristics 
with all forms of supercharging and under all alti- 
tude conditions. Aeronautical engineering educa- 
tion desired but not essential if experience gained 
as result of altitude chamber testing. Applications 
not solicited from persons now employed in air- 
craft manufacturing industry. Apply by letter to 
Installation Department, PA. 


ENGINEER familiar with automotive or prefer- 
ably aircraft fuel systems to work on aircraft 
powerplant installation problems. Applications not 
solicited from persons now employed in aircraft 
manufacturing industry. Apply by letter to in- 
stallation department. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 














WE NEED A 
CHIEF AERONAUTICAL ENGINEER 
Will Pay Well To Get Right Man 


Up and coming, soundly established com- 
pany in Western Michigan, with basically 
important aviation developments to its 
credit, is in need of a Chief Engineer to 
head up its aeronautical engineering staff. 


He must be a man of practical experi- 
ence, preferably seven years or more, 
within the age bracket of 30 to 40 years. 
If he has had propeller designing ex- 
perience, so much the better, but must 
also be competent in the general field of 
mechanical aviation design. Because of 
vast potential operations confronting this 
company, its chief engineer must be en- 
dowed with an inventive mind capable of 
seeing the many opportunities for mak- 
ing technological improvements in the 
aviation industry. 

The company is now on a 24-hour, 
7-day week schedule, with large govern- 
ment commitments. It will pay the right 
man an attractive salary, plus generous 
bonus incentives. This man is now prob- 
ably a chief engineer’s assistant, looking 
for more rapid advancement and with 
ability that warrants his being paid more 
lucratively. He will fit into an executive 
and engineering personnel of skilled, ener- 
getic young men who have already gone 
far, but who see much greater things 
ahead. 


Applications should be made in writing, 
giving adequate information to warrant 
company’s request for personal interview 
at factory. Please address. 


P-715, Aviation 
520 No. Michigan Ave., Chicago,IIl. 











SIMMONDS PS oivisron 





Simmonds 
Aerocessories 
Dept. B 
10 Rockefeller Plaza 
New York City, N. Y. 
Seeks new types of aircraft and engineer- 
ing accessories and components, prefer- 
ably patented and also established U. S. 
products, for development and manufac- 
ture by the Associated Companies of the 


SIMMONDS GROUP 


throughout the world 
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NEW DEAD RECKONING EQUIPMENT 


For Defense of Land, Sea and Air 
AIR NAVIGA- 
TION TEXT 


in 5 
~—g - Acad- 
but im- 





proved. Book 
size 14x8% in 
handsome red leatherette with gold letters. Plotter con- 
tained in patent cover pocket. Combination only $4.00 
postpaid or C.O.D. 


OUTSTANDING NEW AVIATION 


DEFENSE BOOKS 


RADIO and INSTRUMENT FLYING: By 
Charles A. Zweng, Instructor, U. 8S. Air 
Corps. New 1941 Edition covering new.im- 
portant material. Written especially to 
prepare the pilot for government exami- 


nation for “instrument rating.” Radio- 
Telephone Permit included with Meteor- 
ology. Radio-Orientation, let-down, off- 


course and alternate airport problems. 
Only $4.00, postpaid. 


FLIGHT INSTRUCTOR: A 1942 De Luxe Edition 
covering the written examination for flight instruc- 
tor rating. New authentic Multiple Choice ques- 
CoD with answers included, $4.00 postpaid, or 


CELESTIAL NAVIGATION—c 1 i con- 
sisting of, Air Navigation Note Book and Navigation 
Plotter, Simplif a. Celestial ‘Navi tion, Air Alma- 
nac, Line of Position Book, and Illynes -Star Chart 
all 6 items only $11.75 postpaid or C.O.D. 
AERONAUTICAL TRAINING. Just off the press. New 
enlarged edition. For the first time shows separate 
sections containing Private Pilot and Commercial 
Pilot ‘‘Multiple Choice Examinations.’’ Makes your 
government test easy. $3.00 postpaid or C.O.D. 
GROUND INSTRUCTOR. Written for the_ student 
? ing for ‘‘Ground Instructor Rating.’’ Excel- 
ent for class work. Comers Navigation, Meteorology, 
Aircraft and Theo! a ey Flight. Engines and Civil 
Air Regulations. $3.00 postpaid or C.O.D. 
3ROUND INSTRUCTOR RATING. Just published. Con- 
tains ‘‘Multiple ~ examinations on Navi 
tion, Meteorol Aircraft and Theory of Fli 
Engines and CAR. Nomenclature and aviemas ¢ die: 
caer I in back of book. It’s new and d 
Something you yy F. afford to be without. "$3. "06 
postpaid. Or it in 
with ‘*Ground i - a ‘for $5.00. 
AIRPLANE and ENGINE RROMANIODe Examinations, 
New authentic iz Book now covers the new Multi- 
ple Caiee a fully He th ey with pocee- 
—_ agrams. Used Lock’ 

Ryan and outstanding eK = * Rone tall? Onky Only 
$3. 00 for both examinations, and C. 
— NAVIGATION (Gold Medal ha includes 

teorology, $5.00 postpaid. 
SIMPLIFIED CELESTIAL poy vig B LL , Ve H. 
Weems and E. A. Link, Jr. $3 
OALTON MARK VII Alnca y ph 4 With 

book of instruction . $7.50. 











Pan American Navigation Service 
L. A. Metropolitan Airport 
Van Nuys, California 














STANDARD 
AIRCRAFT WORKERS’ 


MANUAL 


Every man interested in aircraft construction should 
own this manual. Used by manufacturing workers, i inspec- 
tors, maintenance mechanics, educat and 

Contains information on AC, AN and B standard parts; 

and i shop y and blue orint 
notes; Boren of aeronautical dma much other informa- 
wept wees | tables. 4'‘x 7°’ Lexide cover, Wire-O bound: 
ts the hip pocket. Useful addition to your tool 

Fletcher Aircraft, Publishing Division 
_ 144 Fletcher Building, Burbank, Calif. 
For $1.50 enclosed, please send 

Manual to me postpaid. 

















Address 
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PROPELLERS 
Latin American Trade Solicited 
SALES ¢ REPAIRS ¢ SERVICE 


U. 8. Burees of Air Comm. Appr. Prop. Repair Sta. 182 


‘PESTER Ss 


MINEOLA, N.Y., U.S. Az 
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AIRCRAFT 


TUBING 
RIVETS 
SPRUCE 
HARDWARE 


INSTRUMENTS 
& MATERIALS 


RARL ORT 


YORK, PA. 








America’s Leading Manufacturers 
Appoint 


SNYDER AIRCRAFT CORP. 


for Their Authorizec’ Sales and Service Representative 


O OTHER aviation service organization offers factory warranteed 

sales and service of so many nationally known airplane instru- 
ments, motors and accessories. Leaders of the aviation industry recog- 
nize the superior service and facilities available at Snyder’s. 


MOTORS, INSTRUMENTS 
Sperry Gyroscope Co. 
Weston Electrical Instrumen: Co. 
U. S. Gauge Company 
Pioneer Instrument Co. 
Eclipse Aviation 
Scintilla Magneto 
Eismann Magneto 
Continental Motors Corporation 
Aircooled Motors Corporation 
(Franklin) 

Kinner Airplane & Motor Corp. 
Warner Aircraft Corporation 
Lycoming Motors 
(Div. Aviation Mfg. Corp.) 





MUNICIPAL AIRPORT 


ACCESSORIES and SUPPLIES 
Flightex Fabric 
Glidden Aircraft Finishes 
Firestone Airplane Tires 
Sensenich Bros. Propeller Co. 
Freedman-Burnham Propeller Co. 
Gardner Propeller 
Grimes Lighting Equipment 
Roebling Aircraft Cable 
Victor Aircraft Gaskets 
Belden Aircraft Wire 
Rusco Products 
Pioneer Parachutes 
Du Pont Pyralin 


Approved Repair Station No. 294 
SNYDER AIRCRAFT CORPORATION 


CHICAGO, ILLINOIS 















SEE US FOR 


INS TRU M E 


NEW — USED — ALL TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 
STANDARD AIRCRAFT EQUIPMENT 


Approved Repair Station 188 


Hanger "D," Roosevelt Field, Mineola, L. |., N. Y. 


TS 


COMPANY cay 


Garden City 8753 
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RAFT AND EQUIPMENT 


NEW VORK 












WINGS FIELD, INC. 
AMBLER, PA. 

Specialists in General Aircraft Service 
Approved Engine and Aircraft Repairs 
RCA Radio Sales and Service 
Parachute Packing and Rigging 
Distributors:—HOWARD & LUSCOMBE 
Brokers in High Grade Used Ships 





AVIATION SCHOOLS 


AERONAUTICAL ENGINEERING — GROUND — MECHANICS — FLYING — 
INSTRUMENT 


(Continued on opposite page) 























Anodizing of Aluminum 
Dow Metal Treatment of Magnesium 
Cadmium & Chromium 
Plating 


Philadelphia Rust-Proof Co. 
3217 Frankford Ave. Phila., Pa. 

























Copy for 
“Market Place” 
Advertisements 


received by April 14th 
will appear in the May 
issue, subject to limita- 
tions of space. 





“we Offer: 


mplete training In 

i Tnetrument Construction, 

Maintenance and Repair ‘ 
based on industry requirements. ; 

e Instructors who come from the indu 


e modernty equippe 
map. 





istry. 

and laboratories (star 

on od spy 90% of ‘the Instrument 
industry (dots on map). ; 

e Placement Service in close contact with these 


surround 
plants. 
DUATES ARE ACCEPTED FOR 
4s os aivit SERVICE POSITIONS 
WITHOUT EXAMINATION. 
NEW YORK STATE LICENSED 
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Dept. L, 1860 Broadway, New York City 





AERONAUTICAL 
ENGINEERING 


DEGREE IN 27 MONTHS 


Qualify in Aeronautical Engineering at Indiana 
Tech. B.S. degree in 27 months. Competent in- 
struction. Thorough, intense, practical program. 
New, modern Wind Tunnel. Prep courses without 
extra charge. Approved by Civil Aeronautics Au- 
thority for participation in Civilian Pilot Train- 
ing Program. Aeronautical industry rapidly ex- 


panding. Companies need engineers. Enter June, 
September, December or March. Tuition and 
living costs low. Self-help opportunities. Also 
B.S. degree courses in 27 months in Chemical, 
Civil, Electrical, Mechanical, and Radio Engi- 
neering. Catalog and list of successful graduates 
on recuest. 


INDIANA TECHNICAL COLLEGE 


104 East Washington Bivd., Fort Wayne, Ind. 











Your Inquiry 
will have special value .. . 


if you mention this magazine, when 
writing advertisers. Naturally, the 
publisher will appreciate it... but 
more important, it will identify you as 
one of the men the advertiser wants 
to reach with his message. 
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AVIATION SCHOOLS 





















If you are not eligible for our 
armed | forces you can ‘Keep ‘em 
Flying by preparing immediately 
for * one —— and production 
: work. Thousands of men and women 
are needed to build and maintai i i 

over 10,000 mitt PPrsace aintain an efficient air force of 

e Luscombe School of Aeronautics can trai i 
thoroughly for this vast and all inperiont _ sa dae 


7 en day counts—Send for details now. Aviation 


Li 


Division of Luscombe Airplane Corp. 


[]2 Months aircraft welding 
[J3 Months Aircraft sheet metal 


[)8 Months airplane mechanic 
(Government Approved) 


[)8 Months engineer mechanic 
(Government Approved) 


[]1 Year master mechanic 
(Government Approved) 


Check the course you are inter- 
ested in and mail this advertise- 
ment t 


SCHOOL OF AERONAUTICS 


DEPT. "'B'' BOX 1600 TRENTON, N. J. and 
3221 COMMERCE ST., DALLAS, TEXAS 












AERONAUTICAL ENGINEERING: 


DEGREE IN 27 MONTHS. Course pro- DISTINGUISHED also for courses in 
vides thorough training for extraordi- Civil, Electrical, Mechanical, Chemical 
nary opportunities in Government and in- and Radio Engineering; Business Admin- 
dustry. Modern wind tunnel, latest equip- istration, Accounting, Secretarial Science. 


ment. 

PREPARE FOR AVIATION CADETS. 
preparatory courses for United 
States Army Air Corps in shortest possi- 
ble time. Approved by Civil Aeronautics 
Administration for primary and secondary 





Special preparatory department for those 
who lack required high school work. 


DEMAND FOR TRI-STATE GRAD- 
UATES greater than supply. Cosmopolitan 
— body. Enter June, Sept., Jan. 
arch. 


Gb, 
DEGREE IN 2% YEARS 









flight training. 


Write for catalog. 942 COLLEGE AVE., ANGOLA, IND. 





« TRI-STATE COLLEGE * Gait + 
Copy for SCHOOL Advertising 














received by April |4th will appear in the May Name Age 
issue; subject to limitations of space peony — 






INSTRUMENT 
1 ee 


Many Good Jobs 


FEW 
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Now, in addition to the continuing demand 
by airlines for instrument technicians, there has 
come the URGENT call from aircraft and instru- | 
ment manufacturers for more, and more, and still 
more trained instrument men. Production of hun- 
dreds of thousands of instruments for our tens of 
thousands of fighting planes; testing and assem- 
bly; and installation . . . all require men with 
the highly specialized training and ability gained 
through the courses given by this school. 
There must also be hundreds upon hundreds 
more instrument maintenance mechanics at the 
great Army and Navy aircraft maintenance depots. 
This is Civil Service employment .. . 8 
civilian positions for which our graduates are 
qualified immediately upon completing 6 months 
of training . . . instead of having to obtain the 
two years of actual instrument experience ordi- 
narily required. 
Any of these branches of instrument work gives 
you the enviable opportunity to m an impor- 
tant contribution to your country’s success in the 
air, while at the same time building toward an 
interesting, profitable lifetime career. For com- 
plete information on this great opportunity 
through A.S.A.I. training, send the coupon NOW. 


Awerican Scuoot of Aincratt [nstrumeNts 


Oldest iad \ 
a RCEATT OC) Fag 
Wcaa approved me IS, 






fam) largest 


a 





7 


7 station No. 1028 
3903 SAN FERNANDO ROAD, Dept. A-4 
GLENDALE (LOS ANGELES COUNTY), CALIFORNIA 
Please send complete information on aircraft instrument careers, § 
and on your specialized training courses. 























AIRCRAFT INSTRUMENT TECHNICIANS 


...A Preferred Career in Aviation... 


BE OF VITAL SERVICE TO YOUR COUNTRY 
HAVE A SECURE FUTURE AT TOP PAY 


Train at Chicago School of Aircraft Instruments for essential noncombatant aviation service 
and a lifetime career of highly paid fascinating work. The entire aviation industry depends 
upon trained instrument experts for accurate calibration, correct installation and proper 
maintenance of the important navigation and indicator instruments necessary to every plane. 
Large numbers of newly trained instrument technicians are needed to produce and sérvice 
the 185,000 planes to be built this year and next. Airlines, Instrument and Aircraft manu- 
facturers, all are placing requests for C.S.A.I. trained men months before graduation, some 
offering as much as $400.00 per month starting rate. Graduates of the full six months 
course are eligible for Civil Service Appointments without further experience or examina- 
tion .. . even though 2 years of experience are regularly required. These Civil Service 
civilian appointments are key positions in the many Army and Navy aircraft maintenance 


and repair depots. 
ACCREDITED RECOGNITION 


Because of its complete equipment, facilities, and professional instructors, Chicago 
School of Aircraft Instruments has the highest recognition obtainable. It is officially 
registered by the Illinois Department of Registration and Education. U. S. Civil 
Aeronautics Authority approved instrument repair station (No. 1357 ). Commissioned 
by the U. S. Army to train Army instrument men. Recognized as essential training 
by most draft boards. 

Learn more about the important service you perform for aviation and your country 











Enlisted men of the U. S. Army Air Corps in training 
at the Chicago School of Aircraft Instruments. 


PE SM OS ASSRASHSSSSSSSSG 
Chicago School of Aircraft Instruments 

Dept. AV-4, Municipal Airport, Chicago, Ill. 

Please send me your latest catalog and full details of 
your aircraft instrument courses. 


as an aircraft Instrument Technician. Send Coupon today, for complete information. NAME... see eee ceeeceseeeeneeseeeserenes erecocsovere 
CHICAGO SCHOOL OF AIRCRAFT INSTRUMENTS, INC. SG + 0 6s. s ene tite Se Sn danke Seem tees <e00 
5034 W. 63rd Street, Municipal Airport Chicago, Illinois a a re 























SEE... School Advertising INDEX .. . 





Page 274... for additional schools and flying instruction. 
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M ACHINE tools and automatic machines give you large- 
scale parts production. But where those parts must be put 
together by hand, the primary tool of mechanics is supremely 
important. The extra speed, stamina and accuracy it must 
have are forged into “Superrenches” and ‘“Supersockets.” 
Quality has been a part of these Wrenches for so many years, 
no urgency nor emergency can remove it. In spite of the fact 
that it takes longer to make such tools, our 24-hour produc- 
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COURTESY UNITED AIR LINES 


tion is meeting Army and Navy requirements and most war- 
industry demands. . . . Perhaps your plant is one in which 
only super wrenches can relieve or avoid a bottleneck. 
J. H. WILLIAMS & CO., "THE WRENCH PEOPLE,” 225 LAFAY- 
ETTE ST., NEW YORK. WESTERN WAREHOUSE AND SALES 
OFFICE, CHICAGO * WORKS, BUFFALO. 


FREE TO NEW MECHANICS / How to Select and Use 
Wrenches’? — a 28-page booklet that will save you miautes, 
muscle and money. Free to any wrench user. 














DROP -FORGINGS 
ANY SHAPE 
ANY MATERIAL 
COMPLETE FACILITIES 
HEADQUARTERS 


FOR FREE- Forging data fold- 
TOOL HOLDERS er. Helpful, informative. 
eta Speed Write today. 
“C" CLAMPS 
WRENCHES 












EXTRUDED TUBING 
METALLIC BELLOUIS: 
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| GOOLING an/ COOLING CONTROL 
i of fMIRCRAFT ENGINES 


Oil Cooler Tubing : 
















Prestone Radiator Tubing HYDRON thin-wall extruded tubing is used in aircraft 
4 : Intercooler Tubing radiators, oil coolers, intercoolers, and heat interchangers, 
te Oil Thermostats for liquid-cooled and air-cooled motors. HYDRON thin- 
Coolant: Thermostats wall hydraulically-formed metallic bellows are used in all 
Bellows Units for types of temperature and pressure control devices for 
Supercharger Controls —— engine cooling systems, carburetors and super- 
Carburetor Controls ch argers. 
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. CLIFFORD MANUFACTURING COMPANY 






564 EAST FIRST STREET, BOSTON 






‘CHICAGO: 221 North LaSalle Street DETROIT: 6432 Cass Avenue 
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20 years 


“Service Data! 


MAGNEsIuM, the metal that saves more weight than 
any other in structural use, has acquired over 20 
years of service data. Many industries, cooperating 
with Dow, the pioneer American producer of mag- 
nesium, have long since established it as a useful 
and essential metal. There is now a great bank of 
experience from which to draw. 


The service data acquired is based on applications 
ranging frora domestic appliances, business machines 
and portable tools to airplanes and other units of 
transportation. One of the earliest uses of magne- 
sium castings in this country was on aircraft inertia 
starters. The use of magnesium for landing wheels 


was begun in 1930. Today scores of aircraft parts ~ 
are made from the metal Dow recovers from brine 
and sea water—a metal now vitally essential to our 
wartime program. 

This expanding experience will guide industry into 
many fresh fields and huge production will be avail- 
able for an ever-increasing range of applications 
when peace returns. 


THE DOW CHEMICAL CO., MIDLAND, MICH. 


New York City, St. Louis, Chicago, San Francisco, 
Los Angeles, Seattle, Houston 


*Trade Mark Reg. U.S. Pat. Off 
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KEEP EM FLYING / 


AIRCRAFT 
ACCESSORIES 


AITRIKING with telling force, Dive 

Bombers have become one of the 

most effective and outstanding weapons 

of modern aerial warfare. As manufacture 

~ ers of high performance trainers, pursuit 

ships and observation planes for the 

military services, Vultee Aircratt is well 

equipped to pioneer in the design and 

_. development of that newest of aerial 
weapons—the Dive Bomber. 

Dive bombing technique, for high 
accuracy bombardment, was originally 
developed by the U. S. Air Services. 
Experts in the art of dive bombing, 
American airmen look to the Vultee 
Dive Bomber with contidence. De. 
signed as one of the most dependable 

VULTEE : ¥ and efficient performers in its field, 
——_ “ this newest of Vultee airplanes in 
corporates many aircraft accessories 
of Eclipse manufacture —units of 
tested workmanship with records of 

dependable service. 


Eclipse Products used by 
Vultee Aircratt, Inc. 
Hand and Electric Inertia Starters, Direct 
Cranking Electric Starters, Direct Cranking 
Electric and Inertia Starters, Battery Booster 
Coils, Solenoid Engaging Devices, Solenoid 
Relays, Solenoid Circuit Breaker Switch, En- 
gine Driven Generators, Control Boxes, Filter 
Boxes, Air Valves and Supercharger Regulators. 
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